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FOREWORD 


This  publication  was  prepared  under  contract  for 
the  Joint  Publications  Research  Service,  an  organization 
established  to  service  the  translation  and  foreign* language 
research  needs  of  the  various  federal  government  depart¬ 
ments. 

The  contents  of  this  material  in  no  way  represent 
the  policies,  views,  or  attitudes  of  the  U.  S.  Government, 
or  of  the  parties  to  any  distribution  arrangements. 
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an  annual  index)  from  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington  25,  D.  C. 

Scientific  and  technical  reports  may  be  obtained  from: 
Sales  and  Distribution  Section,  Office  of  Technical  Services, 
Washington  25,  D,  C.  These  reports  and  rheir  prices  are  listed 
in  the  Office  cf  Technical  Services  semimonthly  publication. 
Technical  Translations,  available  at  $12.00  per  year  from  the 
Superintendent  of  Docvinents,  li*  S,  Government  Printing  Office, 
Washington  25,  D.  C. 

Photocopies  ofar.y  JPRS  report  are  available  (price  upon 
request)  from:  Photoduplication  Service,  Library  of  Congress, 
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Foreword 


The  present  collection  is  dedicated  to  the  350th  anniversary  of 
the  voluntary  entrance  of  Lha  Xalnyk  people  into  the  Russian  State. 

Historically,  the  territory  of  the  Kalayk  steppes,  located  in  that 
Northwest  Caspian  region  was  enzootic  for  plague*  Beginning  with  the 
1930*8,  public  health  organs  set  about  taking  radical  neasures  for  im-  j 
proving  the  plague  situation  in  the  natural  focus  in  the  Caspian  region*! 
Workers  of  the  Elista  Plague-Control  Station  and  its  departments  took  ap 
active  part  in  the  work.  ; 

Generalizing  studies  and  scxae  investigations  which  are  original 
in  their  formulations ,  very  important  for  public  health  practice,  have 
been  included  in  the  present  collection.  By  and  large,  either  woi  k  the 
factual  material  for  which  was  collected  on  the  territory  of  Ealsykiys 
or  work  dons  at  the  plague-control  institutions  of  the  Autonanws  Repub¬ 
lic  has  been  included  in  this  collection.  It  should  be  noted  that 
workers  of  the  Elista  Plague-Control  Station  have  also  been  participants 
and  the  authors  of  many  works. 

The  present  collection  is  certainly  not  without  shortcomings ;  the 
editorial  staff  will  appieclate  hearing  comments  about  then. 

The  Editorial  Staff 


350  liars  of  Indestructible  Friendship 
i  B.  0*  Dzhimbincrv 

< 

Three  hundred  and  fifty  years  ago  a  decisive  historic  turning  ' 
point  occurred  in  the  life  of  the  Kalmyk  people — voluntarily  it  entered  , 
the  Russian  nation*  This  noteworthy  dato  is  being  observed  on  22-23  j 
'August  of  tills  year  as  a  great  celebration  of  the  Kalmyk  people  and  of  1 
the  entire  working  class  of  the  Autonomous  Republic,  as  a  celebration  of) 
the  indestructible  eternal  friewiship  between  the  Koligyk  people  and  the  j 
great  Russian  people  and  the  other  peoples  of  the  Soviet  Union.  J 

Mien  they  first  came  frea  China  the  Kalmyks  called  the  tremendous 
spaces  between  the  Don,  Volga  and  Caspian  the  "steppe  of  good  hope". 

And  they  were  not  ml:  taken  I  Nov,  on  this  tremendous  territory  on  which  j 
the  Kalnytskaya  Autonomous  Soviet  Socialist  Republic  ha 3  developed,  a 
new  life  is  in  full  swing,  full  of  patriotic  inspiration  and  the  desire  ’ 
to  gladden  the  great  Fatherland  with  new  progress  in  the  full-scale 
building  of  ccsanunism.  j 

"I  love  the  Kalmyk  steppe,  full  of  poetry  and  beauty",  wrote  our 
contemporary  Vitally  Zakrutkin.  The  Kalmyks,  whose  forebears  more  than  ; 
three  centuries  ago  forever  linked  their  fate-  with  the  fates  of  the 
great  Russian  people,  love  their  steppe  with  a  particular  filial  love. 

The  prospects  opened  by  the  Twenty-First  Congress  of  the  CPSV  and 
which  have  found  a  striking  expression  in  the  Seven-Tear  Flan  of  full- 
scale  building  of  connsmlBa  in  the  Soviet  Union  evoked  unprecedented 
political  enthusiasm  and  gave  rise  to  an  increased  industrial  output 
amemg  all  the  workers  of  tbs  Republic. 

A  truly  great  goal  generate*  froat  energy.  Each  new  day  which 
we  live  after  the  historic  Twenty-Flr3t  Congress  of  the  Party  brings  us 
never  and  newer  facts  on  how  the  ideas  of  the  Congress  are  inspiring  and 
elevating  Soviet  people  to  self-sacrificing  labor,  to  glorious  deeds. 

Look  Into  any  aovkhcc  or  kolkhoz  at  the  present  tine,  any  enter¬ 
prise  or  structure  of  this  Republio  and  you  will  see  the  passionate 
labor  enthusiasm  of  people  who  with  their  deeds  are  responding  to  the 
resolution  of  the  Congress,  are  nuking  their  modest  contributions  to  the 
successful  accomplishment  of  the  tasks  of  the  Seven-Tear  Flan. 

Under  circumstances  of  general  enthusiasm  and  unforeseen  growth 
of  the  activity  of  the  working  class  of  the  Kalita kay*  A5SR  prepare - 
lons  are  being  made  to  observe  a  glorious  and  noteworthy  date  in  the 
history  of  the  Kalmyks  —  the  anniversary  of  the  voluntary  entr¬ 

ance  into  the  Russian  nation. 


*♦• 

The  Kalmyks  are  a  people  of  Mongolian  origin  who  lave  an  old 
original  culture*  Under  the  name  of  "Oyrats"  their  fare  be  are  led  a  mig¬ 
ratory  farm  of  life  in  the  northern  and  northwestern  portions  of  China, 
which  were  at  that  time  called  Dsbwjcariyi  (Dshwagariyt  or  3yungarlya 
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coma*  fra*  the  Mongolian  word  "syuiv-gar"  which  means  it ien  translated, 
"East  Side11). 

In  the  mJUdile  of  the  lHh  oeafeury,  when  the  Mongolian  dynasty, 
which  also  ruled  China,  was  founded,  dist  ension  and  discord  began  vith4 
in  the  previously  powerful  Mongolian  Zaires ,  which  led  to  the  forma* 
tion  of  a  multitude  of  independent  domains* 

it  this  tins,  three  strong  Mongolian  tribes  —  Tsar  j.  Goo  hut 
and  Torgut  —  formed  aUixsoe,  known  by  the  name  of  the  Oyrat  ill* 
ianse,  for  the  purpose  of  maintaining  their  independence*  (Oyrat  Is  a  i 
Mongolian  word  which  when  translated  means  "allied,"  "neighbor"  "ally") 
Then,  the  Is ores  tribe  divided  into  two:  syuiv-gar  and  darbetv  and  the  ] 

!  tribal  alllaaoe  was  given  a  new  name,  "Derben-Cyrat"  (Dertoen  is  the  Mar* 
Igolian  for  four*  "Serben-Cyrat”  means  quadruple  alliance,  that  ia,  an  ! 
j  an  alliance  of  four  tribes)* 

In  1*07  the  chief  of  the  Oyrat  Alliance,  Togon* ,  succeeded  in  ! 
bringing  another  Mongolian  tribe  into  the  Cyrat  group,  the  Elyuta. 
However,  the  ELyuts  were  so  numerous  that  "after  they  joined  the  Oyrats; 
i  all  tho  Kalsgrks  began  to  be  called  lChs Hungarian  ELynta"’  (lakinf, 
Htstm-iasl  Ontlins  of  the  Qvrata  or  KglgjB  ^  CenftorT  tc  ' 
fTWMft  aat»  St*  Petersburg,  1834). 

For  mar  centuries  the  freedom-loving  Qyrats  persistently  fought, 
for  their  independent  national  existence,  for  freedom*  In  the  l44o's 
the  Oyrata,  led  by  their  captain,  Khan  Seen'  ,  crashed  the  attaching 
forces  of  their  age-old  oppressors  and  after  ridding  themselves  of  the 
heavy  foreign  yoke,  they  formed  their  own  independent  migratory  govern¬ 
ment* 

Daring  this  period  of  development  of  the  power  of  the  Oyrata  the 
great  captain  Seen* ,  the  son  and  successor  of  the  chief  of  the  Oyrat 
Alliance,  Togon* ,  came  to  the  fore.  Professor  1.  M.  Poedneywv  writes:  i 
"Being  under  the  control  of  the  Chingiskfcanids ,  the  Qyrats  were  nothing 
until,  in  the  middle  of  the  ljfth  century,  the  enterprising  and  active 
Ease*  appeared  in  their  midst*  Ee  combined  the  Oyrat  generations  Into  : 
a  single  alliance,  and  under  has  leadership  the  Qyrats  extended  their  1 
conquests  to  the  Great  Wall  of  China."  (3ee  graggl  jflnistaypfrva  Pro- 
HYmahohprdva  (Journal  of  the  Ministry  of  Bdnoatiou),  1386,  Part  224, 
Bos.  y&). 

The  next  ope-and-a-half  centuries  —  from  the  adddle  of  the  15th 
to  the  end  of  the  16th.  century  —  ware  a  time  of  development  of  the 
Qyrats.  During  this  period  a  *  event  of  the  tribee  began  in  different 
dlrecti one  in  search  of  new  places  for  settlmmmt  and  graxtag  of 
cattle* 


Ons  part  cf  the  Oyrata,  namely,  the  Khoshmts,  moved  towards  the 
South,  and  gradually  reached  Tyan’-Shanf ,  -nd  than  they  swept  through 
these  mountains,  conquered  all  of  Kakunor  and  extended  their  ncmadlo 
oupe  to  the  Highlands  of  Tibet*  Another  part  sored  to  the  East, 
crossed  the  Stssln,  and  spread  out  over  all  of  Alashan’ .  Finally,  the 
third  pert,  the  Tor  guts  and  Derbete,  went  to  the  Northwest,  to  the 
treemndous  uninhabited  spaoes  of  Siberia  and  the  Tranaurals. 

"it  that  time  the  Orests."  writes  Professor  A.  M.  Poadneyrv, 


h*uied~  war  the  entire  area  from  the  shores  of the  Caaplan  in  the  VTest  I 
!to  Alashan'  in  the  East,  and  from  the  Urals  in  the  North  to  the  boundary 
! of  India  in  the  South.  This  power  made  it  possible  for  them  subsequent} 
.1, y  to  conquer  also  Eastern  ^trkestan,  am  at  the  end  of  the  17th  centur t 
’to  extend  their  conquests  to  all  of  Mongolia... therefore,  the  time  of 
Kliara-Xhula  and  Batur  Khun-Taydzhi  is  mainly  the  period  in  which  the 
Cyrats  trere  in  power.  TW.s  power  ws->  acquired  axolusivoly  by  the  real- 1 
ization  of  their  unity  and  the  most  complete  solidarity  between  the 
tribos  included  in  the  alliance.  Despite  the  tremendous  areas  which 
now  separated  the  Oyrats  they  were  constantly  in  the  closest  familial  ■' 
and  political  relations,  and  none  of  them  thought  of  separating  fren  hi? 
alliance,  any  moro  than  Kho-Urlyuk  thought  of  doing  so  when  he  id. grated 
to  the  boundary  of  Russia"  (Zhurral  Minis terstva  Prosveshcheniyn.  1886, 
Part  224,  No3.  3-4)  • 

The  historic  facts,  however,  indicate  that  the  Kalmyk  tribes  and 
clans,  in  spite  of  the  plans  of  the  leaders  of  the  Oyrat  Alliance,  de¬ 
cided  to  link  thair  fate  forever  with  the  Russian  Nation  and  with  the 
great  Russian  people.  Their  Vccning  a  part  of  Russia  was  entirely  vol¬ 
untary. 

At  the  end  of  the  16th  and  the  beginning  of  the  17th  centuries 
large  groups  of  Oyrats  separated  from  the  main  mass  of  the  people  (hence, 
their  name  "Kalrykn  which  means  "one  who  has  separatee ")  and  vent  to  the 
steppe  areas  of  Siberia  and  the  Transurals,  tc  the  bonier  of  .Russia.  The 
first  groups  of  Kalmyks  appeared  on  the  bante  of  the  Irtysh  and  other 
Siberian  rivers  at  tna  end  of  the  15th  century.  Moving  gradually  trxnrds 
the  West,  in  the  1630*3  they  approached  the  Volga. 

This  long  migration  from  one  continent  to  another  —  from  Asia 
to  Europe  —  was  completed  in  1608-1609  by  an  outstanding  event  in  the 
life  of  the  Kalmyk  people,  its  voluntary  en’rarre  into  Russia.  In  the 
year  1603  Tsar  Vasiliy  Shuyskiy  received  the  Kalmyk  ambassadors,  who 
asked  that  the  Kalmyks  became  Russian  subjects. 

The  entrance  of  the  Kalmyk  peepie  into  great  and  powerful  ?.us‘ 
vras  the  only  correct  decision  under  the  conditions  which  had  been 
created  historically  and  was  of  tremendous  progressive  significance. 

iiy  voluntarily  entering  the  Russian  Nation,  the  Kalmyks,  by  the 
sane  token,  aoquirad  a  real,  true  friend,  the'*  ■  own  reliable  defender 
ami  protector  in  the  Russian  people,  hr  on  that  tine  on  the  s-fety  of 
the  Kalmyk  people  was  assured;  the  danger  of  enslavement  disappeared; 
favorable  opportunities  were  created  for  the  oconouic  and  cultural 
ccrsauaication  with  the  great  Russian  people  'K  with  the  other  peoples 
of  Russia;  a  road  was  opened  teward  a  better  life.  The  fa to  of 
the  Kalmyk  people  was  fundamentally  changed.  The  Kalmyk  and  Russian 
.tej’los  united  so  as  together  tc  seek  the  road  to  happiness,  to  true 
krotkorhcod  a nd  equality. 

"Rossi?.  is  actually'  playing  a  progressive  part  with  respect  to 
t  .e  last... it  is  playing  a  civilizing  part  for  the  "lack  and  Caspian 
can  and  for  Central  AsU...',  Engels  '.rrote  to  Mar.  in  1851.  ('*•’.  Marx 

and  5.  Engels.  Works; .  Vol.  XXI,  Fag*  211). 

Emphasizing  the  beneficial  prc«T«33ive  significance  of  thi;  out- 


standing  historical  event  —  the  voluntary  entrance  of  the  Kalmyks  into 
jthe  Russian  nation  —  we  should  not  forget  the  colonizing  reactionary 
jpolicy,  against  the  people's  interests,  vhiob  was  pursued  by  the  tsarist 
government  with  respect  to  minorities,  including  the  Kalmyks,  This  was  ' 
a  policy  of  merciless  oppression  of  "foreigners",  in  which  tsarism 
bitterly  put  down  any  attempts  at  expression  of  national  originality. 

It  was  not  for  nothing  that  shortly  after  they  became  part  of  the  RusaiaJn 
ilation  the  Kalmyk  people  created  the  following  apt  saying:  "The  marsh  j 
hawk  tore  itself  loose  fron  the  dragon's  maw  but  fell  into  the  sharp 
claws  of  the  two-headed  eagle." 

After  o owing  under  the  sharp  claws  of  the  colonizers,  a  consider^ 
able  part  of  the  Kalmyks  in  1771  under  the  leadership  of  Khan  Ub&sha 
even  decided  to  leave  Russia  and  return  to  distant  Dzhungariya.  In  the  j 
periodical  literature  saieh  has  been  written  about  the  return  of  the 
Kalmyks  to  China,  The  groat  Russian  poet  A.  S.  Pushkin  also  wrote  about 
this  event:  "Between  the  Volga  and  the  Yaik,  over  the  vast  steppes  of  : 
Astrakhan’  and  Saratov  the  peaceful  Kalmyks,  who  had  left  China  under  the 


patronage  of  the  white  Tsar,  migrated.  Since  that  time  they  had  served 
Russia  truly,  safeguarding  its  so ’them  boundaries,  Russian  inspectors,' 
taking  advantage  of  their  simpleness  and  their  removal  from  the  center  ' 
of  government,  began  to  oppress  them.  The  complaints  of  this  good  and  ! 
peaceful  people  did  not  reach  the  heads  of  the  government;  becoming 
impatient  they  decided  to  quit  Russia  and  secretly  bargained  with  the 
Chinese  government.  It  was  easy  for  them,  without  arousing  suspicion,  ; 
to  migrate  to  the  bank  of  the  Yaik  River.  Suddenly,  3c, 000 
covered  carts,  they  crossed  to  the  other  side  and  extended  over  the 
Klrghizian  steppe  to  the  border  of  their  previous  homeland"  (A,  S. 
Pushkin.  Collection  of  Works  in  a  Single  Volume.  Moscow,  19^9,  Page 
673). 


The  tsarist  government,  despite  it-  colonizing  character,  showed 
a  progressively  greater  interest  in  maintaining  good-neighbor  relations 
with  the  Kalmyks,  which  was  brought  about  by  political  necessity  (safe¬ 
guarding  of  borders  in  the  South  of  the  eountry  against  restless  border  : 
tribes).  The  tsarist  government  definitely  counted  on  the  Kalmyks  as  a 
quite  considerable  power  capable  of  carrying  out  the  tasks  entrusted  to 
it.  It  had  a  high  regard  for  the  military  qualities  of  the  Kalmyks. 

For  the  Kalmyks  had  long  been  glorified  as  excellent  horsemen,  as  strong, 
brave  warriors  who  had  unusual  physical  endurance.  "In  their  horseman- 
slip  the  Kalmyks  were  better  than  all  other  Asiatic  peoples  and  were 
fierce  and  dangerous  enemies"  (".  G.  Prozritelev.  The  Itpltarv  Past  of 
Pur  (Pot  the  Hundred  Years  Between  131?  and  19127.  Stavropol*, 

1912,  Page  32).  This  is  wly  "...fTco  the  very  beginning  of  their  exist¬ 
ence  in  Russia  the  Kalmyks  were  actually  a  border  army.  The  Russian 
government,  taking  into  ooctsidei  \tion  all  the  advantages  of  this  location 
of  the  Kalita,  cleverly  used  their  military  services..."  (II.  G. 
Prozritelev.  Th*  jgmnrv  Past  flfftif  Kalmyks  (For  the  Hundred  Years 
Between  1812  and  1912).  Stavropol*,  1912,  Page  22). 

The  patronage  of  this  gre  .1  power  not  only  did  away  with  civil 
.•30*3  and  attacks  from  without  among  the  Kalmyk  people  but  suso  predeter- 


6 


tuned  their  entire  subsequent  fate.  This  is  hew  the  Kalmyks  be can  to  \ 
come  up  to  the  high  level  of  administrative  and  spiritual  culture  of  thej 
'great  Russian  people. 

The  friendship  between  the  Kalmyk  and  the  Russian  peoples  was  ; 
hardened  in  the  fight  against  a  corcreon  foe  of  tsarism*  in  the  flame  of  i 
the  people's  uprisings  led  by  Step1--.  Ia2in  and  Tenol’yan  Pugachev.  It 
was  cemented  in  battles  and  campaigns  undertaken  together  for  the 
defense  of  the  Russian  land  against  foreign  invaders.  Togethe  -  with 
Russian  soldiers  the  Kalmyks  defended  the  inviolability  of  the  Loundarias 
of  their  nev;  country,  Russia*  under  the  leadership  of  Peter  The  Ilrst, 
buvorov  and  Kutuzov. 

Up  to  the  present  day  there  is  a  savin  '  common  among  she  Kalmyks : 
;iIhey  net  once  and  became  acquaintances;  they  met  twice  and  became 
friends".  Friends  are  made  only  when  they  open  their  hearts  to 
other,  live  in  frankness,  with  attitudes  of  sincerity  toward  each  other, 
'.any  persons  who  have  had  oeportu ratios  to  acme  into  contact  .ath  then 
have  v.Titten  about  the  sincerity  and  goodness  of  the  Kalxyks.  The 
attractive  and  beneficent  features  of  the  Russian  character  are  well 
known.  Her, /ever,  while  the  friendship  of  these  peoples  was  cemented  by 
blood  seed  together  in  defense  of  their  common  Fatherland,  this  true, 
indestructible  friendship  was  in  time  converted  into  a  brotherhood  of 
the  two  'peoples. 

The  Kalmyk  cavalry  participated  with  Russian  soldiers  in  many 
campaigns  for  the  defense  of  the  Russian  land,  iistory  —  a  great 
chronicle  —  lias  preserved  the  very  important  documents  about  the  par¬ 
ticipation  of  30. COO  Kalmyk,  horsemen  under  the  leadership  of  Peter  The 
First  in  the  defeat  of  the  Swedish  King  Charles  V*  during  the 
battle  of  Poltava  (1709).  During  the  deven  Years*  V/ar  between  Russia 
and  Prussia  three  Kalmyk  cavalry  regiments  were  among  the  first  to  enter 
Berlin.  This  feat  of  the  Kalmyk  cavalry  has  seen  •*  -fi  •  ir  resign: 

ere  follows  a  poem  about  how  the  l-alryk  soldier  served 
•us  Fatherland  under  the  barrier  of  his  "elder  brother" 

(Russia);  the  poem  tells  further  01'  her.-.'  the  Kalnyks  under 
their  mve  ar<d  glorious  ’a* 3 or  suvorov,  the  terror  of 
onusy  hordes ,  attached  at  full  speedy.'. 


Thrse  cavalry  regiments  covered  themselves  vrith  glory  in  the 
•d-r  of  frit:  of  the  assian  utopia  against  the  rapcleesj.c  h.rdes.  At 
that  time  the  troops  of  the  First  hairy.  Regiment  di.— in  nririoe  *...en- 
■  el vos  particularly.  ?'-o  corvsander  of  this  re  "inent  --as  awardee  a  go's 
saber  vdth  if  o  inscription  —  "For  ora  very,  for  seal  cuts  service  and 
•ii.'ftinctie*.  an  battles  a,:ainrt  French  troops  iurirr  the  siege  c-'  tie 
"eatress  of  kaolin  in 

Together  with  the  victorious  Re  -siar.  kray  Kalmyk  trvops  sored 
;a:da  in  laid.  Particularly  distirpai i-  t-.e  capture  of  Paris  a':.. 
:.rl  ly’.  ior-his.ov  Wat  aware  a two  silver  roials. 

For  „rcv  service  to  the  :s»l:-vv.:.  reeved  a  hi.  heat 

sear  "  llso  fmn  .npe-' or  'Paul  The  First.  >  -ranted  the  '  .-.ai mg' :  kecpi  ■ 


all  those  territories  from  Tsaritsyn  along  the  Rivers  Volga,  Sarpa,  Sal, 
Manych,  and  Kona  and  extending  along  the  sea  and  other  places  in  which 
their  forebears  had  their  nomadic  cawps,  with  the  exception  of  those 
which  have  already  been  granted  by  a  specific  kaae*  (H.  G.  Proarlte- 

(For  the  Hundred  Yeaie  Between  1^12 

The  Kalmyk  people,  however,  that  is  the  maaset  rather  than  the 
soldiers  who  were  given  awards,  led  a  painful  existence.  They  were  under 
the  dual  yoke  of  tsarist  colonizers  anti  "their  feudal  aristocracy  — 

Hoyons  and  Zaysanga."  Tsarian  based  itself  on  these  latter  as  well  as  on 
their  true  services  in  its  colonizing  policy.  Lawlessness  and  slavery, 
ignorance  and  lack  of  culture  —  this  is  what  was  given  to  the  Indus- 
jtrioos  Kalmyk  people  under  tsarism.  "The  entire  past  of  your  people 
|  is  a  continuous  chain  of  suffering";  this  is  how  the  great  leader  of  the 
working  class  V.  1.  Lenin  characterised  the  bitter  past  of  the  Kalmyk  j 
I  people  in  h&s  famous  address  to  "Kalmyk  brothers".  (The  newspaper  j 
Itvestlva  [jimrej,  dated  24  July  1919). 

Exploited  by  Russian  landowners,  by  looal  feudal  lords  (Hoyons 
jftnd  Zaystngs)  and  by  the  clergy,  the  Kalmyk  working  people  welcomed  the! 

■  October  Socialist  Revolution  enthusiastically,  and  along  with  other  j 
peoples  of  the  country  stood  up  for  the  defense  of  its  great  conquests,  j 
'In  the  terrible  days  of  1919  the  great  Lenin  appealed  to  the  Kalmyk 
people.  The  words  of  the  ingenious  revolutionary  leader,  V.  I.  Lenin,  ; 
i inspired  the  Kalmyk  workers  at  large  to  glorious  deeds  in  the  fight  for; 
;the  regies  of  the  Soviets.  , 

The  October  Socialist  Revolution,  the  CP,  and  the  brotherly 
assistance  of  the  Russian  people  gave  new  life  to  the  Kalmyk  people,  j 
! creating  the  necessary  conditions  for  c caplets  development  of  its  econ- 1 
| coy  and  its  distinctive  national  culture. 

;  The  Kalmyk  people  began  to  build  a  new  life  confidently,  joyously, 

considering  themselves  full-fledged  masters  of  their  own  fate,  and  happy 
:  creators  of  a  socialistic  way  of  life. 

’  Efciring  the  years  of  the  Soviet  regime  there  has  been  a  radical  ‘ 

change  in  Kalsyklya.  During  a  short  period  of  time  it  has  made  a  his¬ 
toric  jump  from  a  backward  patriarchal-feudal,  order  to  a  developing 
socialist  republic. 

The  Kalnytakaya  Autonomous  Republic  has  oast  its  lot  in  with  the: 
friendship  and  great  family  of  the  Peoples  of  the  Soviet  Union,  where 
there  is  not  and  cannot  be  any  place  for  national  disunity  or  enmity. 

This  Republic  has  become  ripher  and  better  every  year.  However,  the 
hi tl write  horde  invaded  the  Soviet  Union  and  began  to  destroy  and  dev¬ 
astate  everything  which  had  been  created  during  the  years  of  the  Soviet 
IRegime.  Again,  the  Kalmyk  people  along  with  all  sons  of  this  ml  ti¬ 
nt  tlocal  country  rose  to  the  defense  of  their  beloved  Socialist  Father- 
land  against  the  Fascist  invaders.  The  Kalmyks  showed  thews  lv*  to  be 
staunch  patriots,  true  defenders  of  the  Fatherland.  They  did  quite  a 
few  heroie  deeds.  The  words  of  the  oaths  taken  by  begatyrs  /heroes  of 
folkloav/  from  the  herolo  popular  epic  "Dahangar"  beoaue  an  exhortation, 
to  combat  for  the  Kalmyks  Jaria*  tl* -dait  aC„t]M^SaocaLy.QClsLWarj _ 
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"We  3 hall  cceanit  our  liras  to  the  points  of  cur  spears. 

|  Our  fervor  ve  shall  dedicate  to  our  country. 

We  shall  bare  our  breasts  and  ve  shall  give  our  hearts, 

And  for  our  people  ve  shall  shed  our  blood  to  the  end. 

But  never  will  a  Kalmyk  retreat 

From  an  eneay  after  seeing  his  intense  aray. 

Never  will  his  tongue  lie, 

Never  will  a  Kalayk  be  a  coward..." 

More  than  two  years  ago,  on  the  decision  of  the  Leninist  Central J 
Committee  of  the  CP  the  national  autonony  of  the  Kalmyk  people  was  re¬ 
stored;  all  the  necessary  conditions  were  created  for  the  rapid  recrea¬ 
tion  and  for  the  development  of  the  economy  and  culture  of  Kalmykiya. 
Thanks  to  the  Leninist  national  policy,  continuous  assistance  and  con¬ 
cern  by  the  CP  and  Soviet  Government  the  workers  of  the  Republic  have 
made  considerable  progress.  The  total  number  of  sheep,  the  main  resource 
of  the  Republic,  has  been  increased  by  900,000  head  and  has  reached 
2,300,000  in  the  past  two-and-a-half  years.  In  the  same  time  the  number 
of  cattle  has  increased  fTcm  93,000  to  136,400.  In  the  past  year  the 
hard  workers  of  the  fields  of  the  Republic  have  produced  a  rich  harvest, 
nave  given  and  sold  the  country  11,600,000  poods  /one  pood  =  j6  pounds/ 
of  grain  instead  of  4,000,000  poods  provided  for  by  the  plan.  The  Re¬ 
public  of  Kalnykiya  has  considerably  overfulfilled  the  plans  for  the 
first  half-year  of  1959  in  the  sale  of  meat,  wool,  milk,  eggs  to  the 
government,  occupying  one  of  the  leading  places  in  the  Russian  Federa¬ 
tion. 

A  national  song  and  dance  ensemble,  a  dramatic  theatre,  a  scisn- 
tiile  research  institute  of  language,  literature  and  history,  an  insti¬ 
tute  far  the  advanced  training  of  teachers,  hundreds  of  schools,  clubs 
and  other  cultural-educational  institutions  have  been  created  and  are 
op  abating. 

Ivory  year  the  assignations  for  the  needs  of  public  education  and 
cultural -educational  institutions  are  being  increased:  clubs,  libraries, 
culture  palaces.  The  cadres  of  intelligentsia,  who  have  come  from  the 
people  and  are  associated  with  the  people  and  give  all  their  efforts  and 
knowledge  to  the  people,  are  growing.  This  is  one  of  the  most  important 
results  of  the  cultural  development  rf  Soviet  Kalflykiya.  The  greatest 
achievement  of  socialism  is  the  new  spiritual  countenance  of  the  people 
of  Kalnykiya. 

During  the  years  of  the  Soviet  Regime  an  entire  group  of  Kalnykiyan 
writers  and  poets  has  developed  vhooe  works  are  published  r.ot  only  in 
their  native  language  but  also  in  Russian  translations.  This  is  a 
brilliant,  original,  talented  literature  developing  freely  and  in  .1  full- 
blooded  manner,  which  skillfully  combines  the  best  traditions  of  the 
popular  oral  creativoness  as  well  as  the  traditions  of  its  written  gen¬ 
eral  Mongolian  literature,  which  has  its  roots  in  distant  antiquity,  in 
the  culture  of  China,  Tibet,  and  India,  with  uhe  teaching  of  classic 
and  Soviet  literature.  The  founder  of  the  literature  of  socialistic 
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reilisa/'Jfexin  uorky,  IhaYTngenious  Russian  writer,  has  been  a  true  and 
constant  friend  of  the  Kalmyk  writers,  their  advisor  and  mentor.  In  tht 
last  few  years  five  books  of  a  literary  aloanach,  Light  in  the  Steppe 
(Tgyetdn  Perl)  have  been  published  in  which  the  works  of  more  than  30 
authors  are  included.  These  almanaohs  and  other  collections  and  books 
jof  Kalmyk  writers  represent  their  unique  creative  report  for  this  glor-  , 
Ileus  anniversary.  j 

j  In  the  frlertfly  and  powerful  family  of  peoples  of  the  Soviet  Unio 

[the  Kalmytskaya  ASSR,  the  workers  of  which  are  building  a  communist 
society  in  a  self-sacrificing  manner  along  with  all  the  peoples  of  the  ! 
Soviet  Onion,  is  growing  and  strengthening,  carrying  out  the  magnificent 
•plans  for  the  historic  Twenty-First  Congress  of  the  CPSU. 

i  * 
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Ta.  K.  Korsuokiyev 

Public  HeaHh  of  Kalnykiya  During  the  Yeaa  of  the  Soviet  Regime 

|  Prior  to  the  October  Socialist  Revolution  t.ie  Kalmyks  ware  one  of 
’the  most  backward  and  oppressed  peoples  of  tsarist  Russia*  Not  only 
[landowners  and  capitalists  but  also  the  Kalmyk  clergy  —  priests  — 
[interfered  with  the  cultural  growth  of  the  Kalmyks.  Poverty  and  severe 
[exploitation,  religious  stupefaction  anti  the  lack  of  .nodical  aid  was 
.leading  to  the  slow  and  inevitable  extinction  of  the  Kalmyk  people* 

‘Among  the  Kalmyk  population  frequently  epidemics  of  natural  smallpox, 
cholera,  plague  raged,  which  took  thousands  of  human  lives.  The  child  ! 
mortality  rate  was  particularly  high.  The  Kalmyk  clergy,  knowing  the  ! 
backwardness  of  the  people,  its  superstition  am  customs  t  used  every  j 
case  of  human  disease  for  purposes  of  its  own  enrichment.  The  priests  ' 
"treated"  the  patient  with  quack  and  charlatan  remedies,  and  when  the  ! 
.patient  died,  they  said  to  the  relatives:  "The  spirit  of  the  dead  per¬ 
son  has  gone  too  far,  and  therefore  it  cannot  be  returned" 

An  infectious  disease,  once  having  arisen  in  one  family, 
spread  rapidly  to  other  families  and  throughout  the  villages.  Epidemics 
gave  rise  to  nanic;  entire  families  vent  away  wherever  the  eye  could  see, 
leaving  the  patients  at  the  mercy  of  fate.  Antiepidemic  and  prophylac¬ 
tic  measures  were  not  taken.  The  result  of  this  was  a  reduction  of  the 
Kalmyk  population  by  1 7,864  persons  in  1910  by  comparison  with  1897. 

Prior  to  1911  there  was  a  not  a  single  physician  in  the  Kalmyk 
steppes.  Only  one  physician  was  assigned  to  Kalqykiya,  the  Inspector 
of  the  Astrakhan’  Governor,  who  remained  in  the  City  of  Astrakhan*  with¬ 
out  making  ary  visits.  Only  in  1911,  1912  did  the  tsarist  aroverament 
open  five  hospitals  in  the  Kalayk  steppes  in  what  are  now  the  villages 
of  Yashkul*,  Liman,  Prlvolzh'ye,  Malyye  Derbety,  and  in  the  City  of 
Elista  and  13  feldsher  stations.  In  theee  IS  medical  institutions  a 
total  of  four  physicians  and  13  feldshers  /physicians’  assistants/  work¬ 
ed,  among  idiom  was  the  first  Kalmyk,  a  midwife,  T.  I.  Scgayeva,  still 
in  good  health.  This  number  of  medical  workers  could  not  give  timely 
assistance  to  the  population  scattered  over  the  large  steppe  territory. 

In  1916,  in  the  oentar  of  the  Kalmyk  Steppe  in  Ikits  okhorskly  j 
Ulus  /an  ulus  is  a  seml-ncmadio  group  related  by  kinship/  an  epidemic 
of  natural  smallpox  occurred.  In  1918-1919,  when  Kalmyklya  was  occupied 
by  the  White  Army  and  robbers  of  the  "green  band  "  an  epidemic  of  typhus 
broke  out.  An  epizootic  of  anthrax  which  occurred  at  this  time  destroyed 
a  tremendous  number  of  cattle,  the  only  source  of  survival  of  the  nomads. 

The  majority  of  women  delivered  at  home  through  the  aid  of  sor- 
caress-mjudwlvee ,  and  pathological  deliveries,  as  a  rule,  caused  the 
deaths  of  the  parturient  women.  Stillbirth,  prematurity  of  the  fetus, 
and  inflaanatory  diseases  during  pregnancy  with  All  poesible  complica¬ 
tions  up  the  point  of  puerperal  sepeis  were  common  phenomena. 

After  the  October  Socialist  Revolution  the  life  of  the  KsJjqrk 
people  began  to  improve  rapidly.  In  July  and  October  1919  the  great 
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founder  of  the  Soviet  government  V.  I.  Lenin  signed  two  special  decrees i 
"Restoration  of  the  Kalayk  Cattle  Husbandry"  and  "Improvement  of  the 
Agricultural  Life  of  the  Kalmyk  People",  which  played  a  tremendaxs  part 
in  improving  the  Material  situation  of  the  Kalmyk  workers.  The  govern¬ 
ment  assigned  the  necessary  funds  for  the  expansion  of  nodical  aid  to 
the  copulation.  During  the  period  of  destruction  and  starvation  caused 
by  tne  Civil  War,  aoergeney  Measures  were  taken  for  increasing  the  Med¬ 
ical  system.  Sven  in  1920,  a  decree  wae  adopted  concerning  the  forma¬ 
tion  of  the  Kalsytskaya  Autonomous  Oblast,  signed  by  Chairman  of  the 
;  VTsIK  {hi  Union  Central  Executive  Cc*d.ttej/7  N.  I.  Kalinin,  and  the 
Chairman  of  the  Council  of  People's  Cornels  ears  RSFSR,  V.  I,  Lenin,  The 
I  day  of  creation  of  Kalayk  autonomy  was  the  date  of  birth  of  the  Soviet 
Public  Health  System  in  Kalmyklya. 

Here,  the  public  health  organisers  were  the  physicians  ftashan, 
Tsvetikov,  Lukin,  Solarcv,  Tanin,  Kolesnikov,  Popov,  Yerriliny,  Mesh- 
cheryakov,  Molchanov,  Konoplev,  Timoshkayeva ,  Bakayeva,  ISikhlayev  and  a; 
riunber  of  others,  j 

The  Party  and  Government  gave  considerable  attention  to  health-  ^ 

! improvement  measures  in  the  Kalmyk  steppes.  Every  year,  the  number  of  j 
;  medical  institutions  and  medical  workers  increased.  In  193° »  in  the 
Kalaytskaya  Autonomous  Oblast  there  were  15  hospitals,  12  outpatient  j 
(departments,  4  dispensaries ,  a  trachoma  dispensary,  20  stations  for  thei 
' control  of  trachoma,  45  feldsher  stations,  10  sanitary-epld«sdologieal  j 
i  institutions ,  and  1  sanatorium  operating.  In  the  therapeutic-prophylac¬ 
tic  institutions  there  wer*  2  JO  physieians,  feldshers,  midwives  and  ; 
nurses .  • 

1  At  the  beginning  of  1934  a  120-bed  hospital  was  opened  in  Elista f 

Therapeutic  and  sacitary-prophylaetie  institutions  began  to  make 
efforts  to  control  tuberculosis,  malaria,  trachoma,  derma tovenereal  and 
other  diseases  which  had  previously  flourished  in  Kalnykiya. 

In  the  o  artrol  of  social  diseases  great  assistance  was  given  by 
expeditions  cr saved  on  the  decision  of  the  Soviet  Government  and  sent  j 
to  Kalnyidya.  In  1925,  the  expedition  of  Professor  Berlin  worked  in 
Kalnykiya ;  In  1923  an  expedition  worked  under  the  direction  of  Doctor 
Zhelyabovs  Idy  on  the  control  of  tuberculosis;  in  1930-34,  a  special  ex¬ 
pedition  operated  in  the  Village  of  Tashkul1  for  the  control  of  dermal o- 
veaereal  diseases.  The  physicians  Osetrov,  Krasnoshchekov,  Lipatov , 
Merkasov  and  Lidzhiyev  worked  in  the  latter  expedition. 

In  1937-38  an  expedition  under  the  direction  of  Doctor  Uryr.pin 
did  successful  work  on  the  control  of  trachoma. 

Through  the  decree  of  the  TsK  fjn  Union  Central  Executive 
CoMBitt eg/  and  tha  SNI  /Counoil  of  People's  Comissarg/  USSR  da.ed  25 
December  1933,  "The  Organs  of  the  State  Sanitation  Inspection"  a  State 
Sanitation  Inspection  was  organized  in  the  epidemic- control  department 
of  the  Oblzdrav  /oblast  health  department/  •  Beginning  with  that  time 
better  planned  methodical  epidemic-control  measures  began  to  be  taken 
in  Kalmyklya, 

Thwa,  while  prior  to  1933  a  sanitary-epidendologiosl  group  con¬ 
sisting  of  one  physician  anyone  physician's  assistantjforked  in  tbe 
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fcrrtfln  of  tha  Kalmyi  Oblsdravotdal  /oblast  health  dejmrtmeniJ,  after 
this  decree  by  the  Ta IK  and  SNE  SSSR  a  sanitary-opidaaiologioal  service 
was  area  ted  in  the  ^ialnytskaya  Oblast  which  included  the  physicians 
Hofchiayev,  Kartashev,  Korsunldyev,  Lukin*  Konoplsv,  Shapko*  Meshcher- 
iyakov,  Tsvetkov  and.  others. 

j  It  should  b«5  noted  that  at  tie  to  the  majority  of  physicians  took 
I  an  active  part  in  ftanitarj-epideaiologloal  work.  Through  the  caeaon  I 
j  efforts  of  epidemiologists  and  physicians  great  vork  was  done  on  the  | 

{control  of  malaria.  As  a  result*  the  incidence  of  malaria  decreased  j 

sharply.  This,  while  in  1934  4,565  persons  sick  with  malaria  were  re¬ 
corded  in  the  Oblast,  in  1935  *e»  we  6,605»  in  1940  3,000  persons. 

By  the  end  of  the  1930's  eight  malurla-control  stations  worked 
jin  the  oblast  (including  one  oblast  station),  and  there  were  45  tular-  j 
emia-control  detachments.  A  great  part  in  the  tularemia-control  msas-  j 
uros  was  taken  by  the  physicians  F.  K.  Vo y,  Ye.  K.  Kharitonova,  A.  0,  j 
Meshoharyakov,  A.  M.  Ganphev,  H.  I.  Kalinin,  and  others. 

During  these  years  plague  epizootics  which  had  hitherto  been  wide¬ 
spread  in  Kalcykiyn  were  eliminated.  The  elimination  of  them  was  accom-  ; 
pliahed  by  the  personnel  of  the  plague- control  organization  of  Kalmykiyd, 
which  began  its  activity  in  192?.  ! 

The  change  of  Kalmyks  to  a  sedentary  mode  of  life  contributed  to 
.a  reduction  in  the  mass  morbidity  from  different  infectious  diseases.  ! 
After  leaving  his  noesadio  tent,  the  Kalmyk  left  his  uncultured  state 
1  ansi  many  diseases,  and  became  an  active  builder  of  a  new  life,  socialism. 

In  1940,  in  the  Kalmyk  Republic  there  were  29  hospitals  with  665 
teds,  13  gynecological  and  pediatric  consultation  offices,  16  outpatient 
deportments  operated  by  physicians,  5  dispensaries  for  the  control  of 
social  diseases,  14  sanitary-epidemiological  institutions,  56  feldsher- 
n&dhrife  stations  and  2  sanatoria  operating. 

Assignations  for  public,  health  were  increased  every  year.  While 
in  1924  public  health  organs  spent  404,300  rubles,  in  1935  this  number  1 
increased  to  15,600,000  rubles. 

The  smooth-running  medical  service  to  the  population  of  Kalmykiyt 
was  interrupted  by  the  Second  World  War.  On  the  temporarily  occupied 
territory  of  Kalmykiya,  during  tha  period  free  August  1942  to  tha  be-  j 
ginning  of  1943,  the  majority  of  medical  institutions  was  destroyed. 

The  population  of  these  regions  remained  without  any  medical  aid.  Ep- 
ida*ics  of  typhoid  and  typhus  fever  and  other  diseases  broke  out.  From; 
the  first  day  of  liberation  of  Kalnykiya  by  Soviet  troops  measures  were 
taken  in  the  Republic  for  the  most  rapid  restoration  of  the  system  of 
medical  Institutions,  for  the  elimination  of  epidemics  and  the  render¬ 
ing  of  medical  aid  to  the  population. 

In  a  comparatively  short  time  eight  rayon  hospitals  wera  opened. 
The  Elista  City  Hospital  witn  a  polyclinic,  outpatient  departments 
operated  oy  physicians  and  the  work  of  the  State  Sanitation  Inspection 
<md  aanitar^'-epideodologioal  institutions  were  renewed.  The  ontire 
population  participated  in  the  difficult  tut  beneficent  work  on  the 
restoration  of  the  system  of  medical  institutions. 

A  aaj or  factor  in  the. turning  point,  bringing  about  a  tremendous 
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'development  of  all  branches  of  the  national  economy  of  Lalmykiya,  In¬ 
cluding  the  field  of  public  health,  wa3  the  historic  resolution  of  the 
ICC  CPSU  and  the  ukase  of  the  Presidium  of  the  Supreme  Soviet  USSR  con¬ 
cerning  the  formation  of  the  Kalraytskaya  Autonomous  Oblast,  which  in 
1953  was  converted  into  the  Kalmytskaya  ASSR. 

In  the  last  throe  years  the  Soviet  Government  has  allotted  more  : 
funds  for  the  public  health  of  Kalmykiy*.  While  In  1957  6,000,000  rubles 
were  allotted,  in  1958  this  number  was  21,656,000  rubles;  in  the  current 
year,  19 59,  30*166,000  rubles. 

V, Tiile  in  1957  42  hospitals  with  820  beds,  40  nurseries  with  800 
beds,  146  feldsher-midwife  stations,  11  sanitary- epidemiological  3 tat-  * 
ions  and  15  other  medical  institutions  were  operat'jy?  in  the  Oblast, 
in  July  1959  thoro  wore  31  hospitals  with  i-rc  beds,  45  nurseries 
with  1,000  beds,  3  specialised  hospitals  with  100  beds,  8  outpatient 
departments,  12  sanitary-epidemiological  stations  with  laboratories  and 
about  10  other  medical  institutions  operating.  In  the  City  of  Elista 
a  republic  children's  hospital  with  75  beds  was  opened;  the  bed  system 
was  enlarged  in  the  republic  hospital  and  tuberculosis .dispensary;  in 
many  rayon  hospitals  the  children's  nurseries  and  kindergartens  were 
enlarged. 

Great  prospects  are  being  opened  before  public  health  of  the 
Kalnykiya  AS3R  in  the  forthcoming  seven-year  period.  In  this  time  a 
tuberculosis  hospital with  75  beds,  an  infectious  disease  hospital  with 
50  beds,  a  city  hospital  with  100  beds,  a  lying-in  home  with  40  beds, 
interkolkhoz  and  rayon  hospitals  will  be  opened.  Measures  will  be 
worked  out  for  the  reduction  of  the  Incidence  of  cases  of  tuberculosis, 
brucellosis,  cancer,  cardiovascular  diseases,  on  the  protection  of 
mother  and  child.  A  combination  of  operations  will  also  be  developed 
directed  at  an  increase  in  sanitation  culture  in  inhabited  places,  in 
domestic  life  and  in  industry,  directed  toward  the  development  of  phy¬ 
sical  culture  and  athletics.  By  the  end  of  the  seven-year  period  about 
450  physicians  and  2,000  medium-level  medical  workers  will  be  uorking 
in  the  Republic. 

The  youth  is  working  in  the  glorious  army  of  medical  workers 
alongside  the  distinguished  physicians  who  have  given  many  years  to  the 
„jrk  of  public  health.  Russian  physicians  and  native  physicians  who 
have  been  able  to  become  specialists  only  because  of  the  Soviet  Regime, 
are  fighting  for  human  lifo. 

The  Twenty- First  Congress  of  the  CPSU  has  confronted  the  Soviet 
people  with  the  respectable  task  of  building  coraminism  in  the  Soviet 
Union.  The  medical  workers  of  Kalmykiya,  who  arc  standing  on  guard  for 
the  health  of  Soviet  people,  will  be  in  the  ranks  of  fighters  for 
core.unism. 
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! 

'The  Current  Status  ox'  the  Plague  Focus  in  the  Northwest  Caspian  and 

Problem  of  Its  Further  Study 

1  As  is  veil  known,  the  plague  focus  of  the  Northwest  Caspian, 

■vithin  the  limits  of  which  cultures  of  the  plague  microbe  have  been 
'isolated  from  rodents  and  their  ectoparasites ,  amounts  to  about  20 
■glllion  hectares.  It  includes  the  southern  rayons  of  Stalingradskaya 
Oblast,  the  right-bank  rayons  of  Astrakhan* skaya  Oblast,  the  eastern  > 
rayons  of  Rostovskaya  Oblast,  K&lmytakaya  ASSR,  the  northern  rayons  of  j 
'  Stavropol 'skiy  Kray,  part  of  the  Chechano-Ingushskaya  Autonomous  Re¬ 
public  and  the  plain  regions  of  Dagestan. 

In  this  article  we  will  deal  chiefly  with  the  territory  of  the  ! 
Kalmytskaya  ASSR,  Astrakhan 'skaya,  Rostovskaya  and  Stalingradskaya 
:  oblasts ,  which  in  a  methodological  respect  are  serviced  by  the  Rostov  ‘ 

;  PLague-Control  Inrtitute.  We  shall  mention  the  remaining  portion  of  the 
focus  in  the  Northwest  Caspian  only  as  necessary,  considering  the  im¬ 
possibility  of  separating  it  from  the  entire  focus  as  a  whole. 

The  first  epizootics  in  the  focus  among  the  rodents  began  to  be  ; 
recorded  in  1913*  Since  that  time,  for  25  years,  until  1939  they  were  : 
noted  almost  every  year,  although  the  degree  of  activity  of  the  focus  j 
in  its  different  parts  varied  considerably  in  different  years.  j 

In  the  1920‘s  and  beginning  of  the  1930*5,  apparently  as  the  1 
result  of  expansion  of  the  ploughing  of  virgin  territory  art  increase  ini 
the  census  of  inhabited  places  around  Stalingrad,  the  northern  boundary; 
of  the  focus  dipped  approximately  40-50  kilometers  to  the  south,  where-; 
as  in  the  western  and  southwestern  directions  the  focus  successively 
and  quite  actively  expanded,  as  the  result  of  a  displacement  of  the  j 
boundary  of  the  arec  of  distribution  of  the  sousliks  in  this  direction. 

By  1932,  that  is,  in  nine  years,  the  boundary  of  the  enzootic  ; 
territory  had  morse  to  the  west  by  more  than  120  kilometers  in  various 
places,  and  to  the  southwest,  by  200-250  kilometers. 

From  1928  through  1932  the  epizootic  among  sousliks  extended  in  i 
the  same  direction  in  various  places  by  100  or  more  kilometers,  where-  ; 
by  this  "movement"  of  the  plague  pathogen  proceeded  as  though  on  a 
solid  front,  excluding  ary  doubt  of  the  fact  that  vo  were  dealing  with 
a  relay  method  of  transmission  of  the  plague  microbe. 

By  1933-193^  the  total  area  of  the  enzootic  territory  of  the 
focus  amounted  to  more  than  14,500,000  hectares.  Successful  control  of 
the  territory  of  the  focus  in  the  Northwest  Caspian  was  possible  be¬ 
cause  a  relatively  dense  system  of  pi ague- control  institutions  (stations, 
departments,  and  epidemic! ogioal  detachments)  had  provided  for  method¬ 
ical  chains  of  investigations  with  the  aim  of  searching  for  the  bodies  • 
of  dead  rodents  as  well  ....  investigations  of  many  hundreds  of  thousands 
of  rodents  and  t hair,  ect  ^parasites  JLo  the  DlaguarsoatefiL lAt.ora.t£rt«3. . 
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Beginning  with  1933 »  at  the  decision  of  the  government,  extern&n-l 
ation  measures  of  tremendous  scale  r.^rt  begun  against  sous  like  as  the  | 
■ain  sources  of  the  plague  pathogen?  these  in  principle  were  solid  clean¬ 
ups  of  territories,  whereby  certain  areas  were  treated  five-six  times 
or  more.  This  led  to  a  subsidence  of  the  bulk  of  the  focus.  The  last 
:  cultures  of  plague  microbe  in  the  period  before  the  war  were  isolated 
in  Stalingradskaya  Ctolast  in  193^?  in  Stavropol •skiy  Kray  in  1936;  in  ! 
[Rostovskaya  Cblast  in  1938?  in  Kalaytskaya  ASSR  in  1938. 

!  .  a  prolonged  interruption,  in  1996,  cultures  of  the  plague  i 

microbe  were  again  isolated  from  soualiks  and  their  fleas  in  Chemyye 
(Zeali  in  the  environs  of  Naryn-Khuduk.  In  subsequent  years  .infected  i 
rodents  and  their  fleas  began  to  be  recorded  to  the  south,  north  and 
east  of  Naryn-Rhuduk,  whereby  not  only  soualiks  were  Involved  in  the 
epizootics  but  so  also  were  sand  rata,  house  mice  and  jerboas. 

Apparently  plague  events  in  the  Checheno-Ingushskaya  ASSR  and  the 
Plain  region  of  Dagestan,  where  cultures  of  the  plague  pathogen  were 
isolated  for  the  first  time  in  1950  awi  the  last  culture  was  isolated  iii 
195o,  V3re  in  direct  genetic  connection  with  epizootics  in  Chernyve 
Zemli. 


The  possibility  of  penetration  of  the  plague  pathogen  to  the 
3outh  of  the  K'uaa  River  (into  the  Nogaysk  Steppe;  specifically  from 
Chernyye  Zemli  could  be  substantiated  by  the  following  considerations. 
The  Nogaysk  Steppe  borders  directly  on  Chemyye  Zemli,  and  the  practi¬ 
cally  dried-out  Kuma  River  at  the  present  time  cannot  serve  as  a  serious 
obstacle  either  to  rodents,  which  are  active  throughout  the  entire  year, 
or  to  scMsliks  in  the  summertime,  without  mentioning  other  wild  mammals. 
In  addition,  consideration  should  be  given  to  the  fact  that  the  ecologit 
cal  conditions  for  the  rooting  of  plague,  at  least  for  a  comparatively 
short  time,  have  arisen  here,  in  all  probability  recently,  because  in 
1927  the  bulk  of  the  Nogaysk  Steppe  was  free  of  sousliks  (p.  Sviridenko). 
Subsequently,  the  boundaries  of  the  area  of  distribution  of  sousliks 
were  gradually  expanded,  as  the  result  of  the  active  utilization  of  the 
steppes  for  the  grazing  of  cattle  and  the  regression  of  the  Caspian  Sea, 
Of  more  than  a  little  importance  in  the  establishment  of  this 
part  of  the  focus  was  aroarentlv  the  fact  that  tremendous  numbers  of 
cattle  have  passed  back  and  ''crth  over  the  "<vavs’, 

•7  -;aar*  or  ••>•  ’ uroose  of  snonMnr  the  sinter  jr 
'■rr'-ye  >~li. 


Stecnes 

t''«  re¬ 


in  the  *fis‘ 


The  relatively  rapid  suppression  of  plague  in.  the  southeastern 
portion  of  the  focus  in  the  Northwest  Caspian  in  the  post-war  period 
was  possible,  once  again  as  the  result  of  extermination  measures  taken 
here  against  scusliks  and  sand  rats*  To  the  north  of  the  Kuma  River 
cultures  of  the  plague  microbe  have  not  been  isolated  for  five  years; 
to  the  south  (the  plain  region  of  Dagestan),  for  three  years. 

Naturally ,  this  short  period  is  clearly  inadequate  for  speaking 
about  the  absence  of  the  plague  microbe  on  the  territory  of  the  focus 
at  th*  present  time.  We  cannot  help  but  take  into  consideration  the 
laet,  for  example,  that  in  the  environs  of  Naryn-iQjuuuk  a  recurrence  of 
plaguewas  observed  in  1996  after  an  eight-year  interruption. 

*  ♦  *  *  "#a-J  ^*4  ,  ,  "  -  -  -  -  . 
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It  is  also  necessary  to  aaka  a  search  for  the  plague  microbe  In  I 
nature  in  the  moot  oareful  Manner  with  the  application  of  all  possible  ! 
Methods  of  'oaoteriologioal  investigation  of  rodents  and  their  ootopare- 
sites.  However  it  would  be  a  great  error  to  permit  the  standard  appro¬ 
ach  to  the  episootfiloglv-J.  evaluation  of  different  parts  of  the  focus. 
Based  on  the  ao^umlated  experience  in  work  conducted  by  a  large  number 
of  investigators  and  on  the  history  of  the  f  ocus  we  should,  first  of  all, 
distinguish  the  areas  in  which  chiefly  the  existence  of  smoldering  foci 
of  plague  infection  is  possible  and  the  areas  in  which  the  rooting  of 
[the  pathogen  for  a  long  tine  is  possible  in  the  event  of  penetration, 
that  is,  areas  whsre  there  ars  objective  conditions  for  a  plague  ensoo- 
tic. 

j  We  have  already  pointed  out  that  in  Stall ngradakaya  Oblast  plagut 
i cultures  have  not  been  isolated  for  25  years;  in  Stavropol’ sidy  Kray, 

J23  years;  in  Rostovskaya  Oblast,  21  years.  It  would  be  an  error  to  be¬ 
lieve  that  here  there  are  still  residual  foci  of  smoldering  epizootics. 
We  can  speak  only  of  tha  penetration  of  the  plague  Microbe  here  from 
those  portions  of  the  focus  where  it  has  possibly  been  preserved  in  j 
nature.  j 

The  sane  may  be  said  with  respect  to  the  considerable  territory  ! 
of  Kaliytskaya  ASSR  and  Astrakhanskaya  Cblast.  In  Stepnovskiy  and  Zap-  j 
adniy  Rayons  of  Kaljy'skaya  ASSR  epizootics  have  not  been  recorded  for  j 
more  than  2?  years;  in  lorgeni,  for  more  than  26  years;  in  the  environs j 
jof  many-  inhabited  places  located  along  the  right  bank  of  the  Volga 
(Cherryy  lar,  Staritsa,  Vetlyanka  and  others),  2?  years;  in  the  environs 
cf  Yenotayevsk,  21  years;  of  Adyk,  22  years,  and  others. 

We  can  hardly  doubt  the  fact  that  on  tbs  greater  portion  of  the  j 
focus  of  the  Northwest  Caspian  there  is  no  plague  microbe.  Preservation 
of  smoldering  plague  foci  to  the  present  day  is  possible  in  the  eastern 
portion  of  Charryye  Zenit,  in  Frimor'ye  and  in  the  Nogaysk  Steppes. 

In  those  areas  the  wartime  attention  should  be  concentrated. 

Aside  from  many  years  of  work  on  tha  extermination  of  scusliks  j 
and,  later,  of  sand  rats,  for  a  long  tins  another,  very  important  pro-  ! 
cess  has  been  occurring  —  tha  progressive  reclaiming  of  virgin  and 
waste-land  steppe  for  farm  land.  j 

In  six  years  (1944-1950)  the  area  of  cultivated  territory  in  fivi 
-astern  rayons  of  Rostovskaya  Oblast  has  incraraed  by  almost  two  times. j 
While  in  1944  the  total  area  of  cultivated  territory  amounted  to  33*.  5w 
hectares.  In  195°  it  had  increased  to  648,400  hectares.  Before  the  per¬ 
iod  of  ooUeotlvtsatien  of  agriculture  in  the  Sal'sk  and  adjacent 
sueppea  a  total  of  laas  than  ten  peroent  of  the  territory  was  plowed, 
whereas  at  tha  present  time  in  ZiiwmriJccvekiy  Rayon,  about  60  percent  j 
in  Etabovaldjr  Rayon,  45  percent;  in  Ramootnenakiy  Rayon,  about  40  percent; 
in  Zavstinskiy  Rayon,  30  percent.  In  Stalingradakaya  Oblast  and  in 
Krasnoamykiy  Baycn  the  total  area  of  plowed  territory  amounts  to  more 
than  40  peroent  of  the  terrltoary ;  in  Silihae-Chirakiy  Rayon,  acre  than 
?0  peroent;  in  Voroehilovskjy  Rayon,  about  50  percent:  in  Kotel'nikovsaiy 
and  Kalachevakiy  layen,  about  60  percent;  in  Qorodishchenekiy  Rayon, 

60  percent.  An  erven  greater  percentage  of  ploughing  of  virgin  territory 
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(occurs  in  Stavropol 1 skiy  Kray. 

|  As  tha  result  of  the  increasing  intensification  of  agriculture 

(the  3teppe  landscape  is  becoming  progressively  nore  varied.  Cultures 
iof  cereal  crops  ami  fodder  grasses,  irrigation  and  watering  canals,  oakd 
groves  and  forest-steppes,  melon  fields  and  orchards,  gardens,  vineyards!, 
ponds,  and  others  over  a  considerable  portion  of  the  territory  have  div-j 
ided  the  settlements  of  scualiks  into  a  multitude  of  small  foci,  which,  ; 
(even  when  there  is  a  high  census  of  the  animals  in  them,  certainly  cannot 
provide  for  the  rooting  of  the  plague  pathogen  for  a  long  time. 

There  is  no  doubt  of  the  fact  that  mass  extermination  of  sousliks 
(for  a  long  time  an}  active  agricultural  activity  of  man  has  led  to  com-  j 
■pleta  elimination  of  the  most  important  causes  of  the  natural  focaliza-  ; 
tion  of  plague  in  the  tremendous  areas  of  the  Northwest,  Caspian  Region. 

:  At  the  present  tine,  the  boundaries  within  limits  of  which  the 

rooting  of  the  plague  pathogen  is  possible,  have  been  considerably 
narrowed  and  cannot  go  beyond  the  limits  of  the  broad  massif's  of  virgin 
steppes  which  have  still  been  little  reclaimed  by  man  in  an  agricultural 
respect.  In  this  group  are  the  central  and  southern  portion  of  Yergeni, 
including  the  eastern  portion  of  Zavetinskiy  Rayon,  Cherryye  Zemli,  the 
rayons  of  the  virgir  steppes  to  the  South  and  Southwest-  of  Cherry y  Yar 
and  Yenotayevsk,  Primor'ye,  the  Nogaysk  Steppes,  and  certain  region;  of 
the  plain  portion  of  Dagestan,  beyond  the  limits  of  this  territory 
methodical  search  for  the  plague  microbe  has  lost  its  significance. 

For  the  purpose  of  giving  a  basis  to  the  problems  of  studying  the 
focus  in  the  Northwest  Caspian  retrospective  consideration  of  the  char¬ 
acteristics  of  the  course  of  the  epizootic  progross  in  various  natural- 
Historical  regions  is  of  groat  importance,  because  on  the  basis  of  it 
the  methods  of  epizootological  Investigation  of  the  territory  should  be 
determined . 

The  history  of  plague  events  as  well  as  the  ecological  character¬ 
istics  of  rodents  and  their  ectoparasites  are  evidence  to  the  effect 
that  acute  and  diffuse  epizootics  which  spread  relatively  rapidly  and 
which  provided  for  the  plague  enzootic  when  there  were  extensive  terri¬ 
tories  with  a  nigh  souslik  census  present  were  characteristic  of  the 
bulk  of  the  focus  (Yergeni,  Stavropol* skiy©  and  Sa?.*sk .r . 
banks  of  the  Volga/. 

Once  again,  it.  sho'ild  be  noted  that  in  part  of  this  territory 
which  has  been  little  or  not  at  all  reclaimed  by  agriculture  (the  south- 
srn  and  caste -n  portions  of  Yeigeni,  the  bonks  of  the  Volga,  the  ierp hu¬ 
sk  and  Yergeni  Stopper  and  adjacent  areas)  cc.  -us  of  nousliks  and 
thoir  fleas  has  already  long  been  restored  to  the  degree  which  cbtainod 
during  tho  period  in  which  the  active  epizootics  occurred.  Than,  fore . 
in  these  places  the  main  factors  for  plague  enzootic  and  condition.-'  for 
acute  and  diffuse  epizootics  arc  present;  only  the  plague  microbe  is 
absent,  if  thi';  latter  penetrates  into  tnese  territories  the  possibility 
of  occurrence  of  a  "conflagration''  of  epizootics  which  can  include  large 
areas,  is  net  ruled  ou-*  In  Chernyye  Zemli  and  in  the  Ne^aysk  bteppe 
th*  natural  conditions  and  ecological  ciiarocterislics  ofsousliks  and 
their  fleas  are  such  as  to  permit  the  supposition  of  prolonged  existence 
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jo?  smoldering  foci  of  the  Infections  disease  in  nature.  It  is  suffic¬ 
ient  to  mention  that  in  the  period  before  the  war  the  last  epizootic  in 
jChemyye  Zenli  was  recorded  in  the  environs  of  Naryn-Khuduk  and  the 
!  first  epizootic  in  the  post-war  pariod  was  also  noted  there  (19^6). 
Primor’ye,  inoluding  the  il’men-delta  region,  occupies  a  kind  of  inter¬ 
mediate  position  in  this  respect.  The  variety  of  rodents  and  ectopara¬ 
sites,  their  high  degree  of  mobility  provide  for  the  possibility  of 
occurrence  of  diffuse  and  active  epizootic^  and  at  the  samn  time  the 
existence  of  biotopes  similar  to  the  biotopes  of  Chernyye  Zeraii  assures 
the  possibility,  at  least  in  the  western  portion  of  the  rayon,  of  the 
relatively  prolonged  existence  of  smoldering  foci  of  plague.  ; 

These  are  the  main  theoretical  premises  which  should  be  taker  in¬ 
to  consideration  in  the  further  study  of  the  residual  infectivity  of  the 
focus.  : 

The  problem  of  plague -control  institutions  of  the  Northwest  Gas-  ! 
pian  lies  in  giving  a  definitive  answer  to  the  following  question  in  the 
next  four- five  years i  do  smoldering  foci  of  the  infectious  disease 
still  exist  in  these  places  in  nature?  However,  we  are  not  sure  whether 
with  the  existing  methods  ar»d  scale  of  work  we  can  successfully  solve 
this  problem  with  vhloh  we  are  confronted.  Existing  methods  and  scales 
of  operation  provide  for  the  detection  of  relatively  acute  epizootics,  . 
where  bodies  of  dead  rodents  can  be  encountered  on  the  surface  of  the 
ground  and  whore  the  percentage  of  infected  fleas  is  quite  high.  However, 
local  smoldering  foci  of  infection  can  readily  be  overlooked.  A  single 
arithmetical  calculation  shows  how  low  is  the  probability  of  detecting 
single  infected  rodents  and  their  ectoparasites.  Usually,  the  area 
which  is  under  the  supervision  of  each  epidemiological  detachment  amounts 
to  about  500,000  hectares.  If  we  assume  that  during  the  spring-summer 
season  the  epidemiological  detachment  investigates  2,000  rodents  and 
10,000  ectoparasites  where  there  is  a  density  of  35  animals  per  hectare 
and  a  total  number  of  ectoparasites  of  1,000  per  hectare,  it  turm  out 
that  the  laboratory  investigates  one  rodent  out  of  almost  d,ooo  and  one  , 
Ilea  out  of  50,000  living  on  the  territory  of  the  detachment. 

Naturally ,  daring  the  next  few  years  in  those  places  where  the 
preservation  of  smoldering  plague  foci  is  still  possible  it  is  still 
essential  to  increase,  by  at  least  several  times,  the  range  of  investi¬ 
gation  of  rodents  and  ectoparasites  per  unit  area.  This  will  be  possible 
only  if  all  the  plague-control  departments  concentrate  their  efforts  in 
the  southeastern  portion  of  the  focus. 

At  the  present  time,  on  that  portion  of  ‘die  territory  of  the  "orth- 
wwst  Caspian,  which  In  a  methodological  respect  is  subordinate  to  the 
i.entov  Institute,  there  are  eight  plague-control  institution.11,  including 
the  epidemi  ological  group  of  the  Stalingrad  Affiliate  of  the  nos  to-.- 
Institute  and  the  Elista  Plague-Control  station.  The  Stalingrad  .-4 id-- t- 
logical  Iroun,  toe  Tundutov,  Zcwtin.sk,  Yenotayavsx  lenartnentr ,  ani 
"he  Elista  Plague- Control  Station  investigate  territories  for  rtcich  an 
a-'ut 0  course  of  tiie  epizootic  process  has  hern  ciiar.*cterictic  in  th 1 
past.  In  addition,  a  considerable  part  of  tills  territory  ( htalingraJ 
nya  0bla3t,  IXiboskiy  .lay on,  the  unstorn  portion  ox  Carezicskiy  a: id 


j  Remontnenskiy  rayons  of  Rostovskaya  Oblast,  the  Zapadnyy  and  Yashaltin- 
;  skiy  rayons  of  Kalnytskaya  ASSR)  can  no  longer  be  considered  enzootic 
| areas  by  virtue  of  changed  natural  conditions.  On  the  remaining  terri¬ 
tory  serviced  by  these  institutions,  where  there  are  conditions  for  the 
'rooting  of  the  plague  microbe,  in  the  event  of  its  being  imported  from 
without,  as  has  already  been  noted,  no  epizootics  have  been  recorded  for 
more  than  20  years, 

Naturally,  in  the  future  the  relatively  uniform  study  of  the 
focus  which  has  been  undertaken  up  to  the  present  time  will  be  absolute¬ 
ly  inexpedient.  Beginning  with  I960  a  considerable  reorganization  of 
j  the  work  is  essential,  based  on  the  considerations  stated  above.  ! 

The  general  trend  of  the  work  should  consist  of  the  gradual  con-; 
centra tion  of  efforts  in  the  southeastern  portion  of  the  focus,  in  the  < 
area  of  recent  epizootics  at  the  expense  of  a  corresponding  reduction 
of  the  scale  of  operation  in  that  portion  where  there  are  no  conditions : 
for  the  rooting  of  the  plague  pathogen  or  where  epizootics  have  not  been 
recorded  for  many  years  straight  and  cannot  be  detected  by  epidemiolog¬ 
ical  reconnaissance  on  an  ordinary  scale.  All  the  departments  mention¬ 
ed  above  should,  even  in  I960,  to  a  considerable  degree  go  beyond  the 
limits  of  the  territory  serviced  in  1959  and  participate  5n  the  invest¬ 
igation  of  Chernyye  Zemli  and  Primor ' ye ,  either  by  means  of  sending  out 
epidemiological  detachments  or  by  means  of  the  organization  of  investi-1 
gatlon  brigades  with  the  aim  of  reinforcing  the  epidemiological  detach- 
:  ments ,  which  already  have  a  suitable  materiel  basis . 

The  Stalingrad  Epidemiological  Group  in  the  future  should  under¬ 
take  the  study  of  rodents  and  ectoparasites  only  if  information  about 
the  death  of  rodents  is  received. 

The  Tundutov  Plague-Control  Department  should  study  the  southern 
portion  of  the  territory:  the  Zavetinsk  Department,  the  eastern  portion; 
the  SLista  Station,  the  eastern  portion  of  Yergeni  and  the  adjacent 
plain;  the  Yenotayevsk  Department,  the  southeastern  and  southern;  the 
Volga  Department,  the  western  and  southern  portion  of  the  territory 
which  they  service*  On  the  territory  of  the  Tundutov  and  Zavetinsk 
Departments  and  the  Elista  Station  (within  the  limits  of  the  Yergeni 
Heights)  an  investigation  can  be  undertaken  only  during  the  period  of 
dispersal  and  settlement  of  young  sousiiks,  when,  as  plague  events  have 
indicated  in  tte  past,  epizootics  have  developed  among  them  for  the 
most  part.  The  entire  remaining  territory  is  being  investigated  from 
the  time  of  awakening  of  sousiiks  from  hibernation  until  their  mass 
hibernation.  In  places  of  combined  settlements  of  sousiiks  and  sand 
rata  the  investigation  is  conducted  throughout  the  year. 

Methods  of  epizootological  reconnaissance  should  also  be  differ¬ 
entiated,  In  those  places  .where  the  occurrence  of  acute  epizootics  is 
possible  (Tundutov  and  Zavetinsk  Departments  ana  the  Elista  Station) 
the  main  methods  should  be  a  search  for  the  bodies  of  dead  rodents  and 
the  investigation  of  fleas  col  .jo ted  from  the  rodent  holes.  The  main 
attention,  particularly  in  drought  years,  should  be  given  to  such  bio¬ 
topes  as  the  bottoms  of  ravines,  the  fringes  of  cultivated  areas,  the 
banks  of  estuaries  and  others,  where  scusliks  concentrate  in  large 
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numbers.  Therefore,  in  these  regions  the  plague-control  institutions 
are  conducting  work  similar  to  that  of  eooparaaitologioal  detachments 
or  groups  prior  to  the  dispersal  and  settlement  of  the  young  sousliks 
which  have  the  aim  of  studying  the  rodent  census,  their  distribution 
lover  the  territory,  and  in  some  cases  also  that  of  taking  the  census  of 
[ectoparasites ,  chiefly  migratory  fleas.  Where  necessary,  these  detach¬ 
ments  or  groups  can  collect  material  for  bacteriological  investigation, 
j  After  the  dispersal  and  settlement  of  the  young  in  these  places  j 

work  is  being  conducted  similar  to  that  of  extensive  epidemiological  re¬ 
connaissance  detachments,  the  problem  of  which  is  the  detection  of  aout<| 
epizootics.  The  principal  method  is  collection  and  study  of  migratory  j 
'fleas  (species  Identification  of  them  is  not  obligatory)  as  well  as  of  j 
the  bodies  of  rodents.  On  the  remaining  territory,  where  by  virtue  of  ! 
natural  conditions  the  prolonged  existence  of  smoldering  plague  foci  is ; 
possible  (Chernyye  Zemll,  Primor'ye,  the  Nogaysk  Steppe)  a  study  of  liv¬ 
ing  rodents  is  also  necessary.  In  other  words ,  on  this  territory  epid¬ 
emiological  detachments  of  the  examination-investigation  type  should  be 
operative.  Their  problem  is  simultaneous  work  on  extensive  epidemiolog¬ 
ical  reconnaissance  and  detailed  study  of  the  enzootic  conditions,  in¬ 
cluding  a  search  for  smoldering  foci  of  plague  epizootics. 

The  main  attention  should  be  given  to  places  in  which  there  are 
herds  of  cattle  and  strips  over  which  cattle  are  driven.  Each  plague- 
control  department  and  epidemiological  detachment  should,  very  carefully, 
make  up  a  general  plan  of  operation  beforehand  and  establish  tentative 
places  for  the  collection  of  field  materiel  for  bacteriological  investi¬ 
gation  and  for  chain  inspections.  Thereby,  it  is  essential  to  avoid 
uniform  coverage  of  the  territory  by  inspection.  The  study  of  the  rod¬ 
ent  and  ectoparasite  census  according  to  the  data  of  previous  years  and 
epizootological  evaluation  of  the  territory  with  consideration  of  the 
history  of  plague  events  in  the  region  are  made  the  basis  of  the  plan. 

The  greatest  attention  should  be  given  to  places  with  a  high  rodent  cen¬ 
sus,  places  of  recent  epizootics,  Junctions  of  landscapes,  and  others. 

Above,  it  has  been  pointed  out  tliat  the  general  tactics  of  work 
of  the  plague-control  organizations  of  the  Northwest  Caspian  should  con¬ 
sist  of  the  gradual  concentration  of  efforts  on  hhe  epizootological  in¬ 
spection  of  the  southeastern  portion  of  the  focus,  in  the  region  of 
recent  epizootics. 

As  the  first  step  in  this  work  it  is  advisable  to  organize  six 
large  epidemiological  detachments  located  at  Yashkul',  Adyk,  Khalkhut, 
Basy,  Naryn-Khuduk  and  Artesian  on  the  territory  subordinate  to  the 
Rostov  Plague-Control  Institute  as  early  as  I960.  In  each  epidemiolog¬ 
ical  detachment  (chiefly  in  Artezian  and  ’Isryn-Khuduk)  there  should  be 
no  less  than  three-four  search  brigades,  not  courting  brigades  for  the 
study  of  the  rodent  oensus,  so  that  the  number  of  investigated  rodents 
and  ectoparasites  can  be  increased  by  two-three  times  as  against  the 
usual  number  in  the  plan. 

In  accordance  with  this,  there  should  be  an  increase  in  the  lab¬ 
oratory  personnel  of  epidemiological  detachments.  The  capacities  of 
the  epidemiological  detachments  should  be  inereased_  partly'  from  the 
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Tundutovcand  Zavetinsk  Departments  and  the  Elista  Plague-Control  Statiorj. 
In  these  departments  and  at  the  station  It  is  sufficient  to  organize 
one  inspection  brigade,  which  before  the  period  of  dispersal  and  settle^ 
ment  of  young  sousliks  will  make  observations  of  the  rodent  census  and 
during  the  period  of  dispersal  and  settlement  will  switch  over  to  epiz- 
ootological  inspection  of  the  territory. 

The  total  tentative  scale  of  operation  of  the  plague-control  or¬ 
ganizations  on  the  right  bank  during  the  first  year  of  study  of  focus 
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A.  Ho. ;  B.  Plague-Control  Institutions;  C.  No.  of  Rodents  Investigated; 
D.  Chain  Inspections  (hectares);  S.  So.  of  Ectoparasites  Investigated. 

1.  Elista  Laboratory;  2.  Zavetinsk  Plague-Control  Departments;  3.  Tundu- 
t ovo Plague-Control  Departments ;  4.  Chemyye  Zemli  Fla gue- Control  Depart¬ 
ments;  5»  Yenotayevsk  Plague-Control  Departments;  6.  Volga  Plague-Con-  ; 
trol  Departments;  ?.  YandykiPlague-Control  Departments;  8.  Khalkhuta 
Epidemiological  Detachment;  9*  YashkvOL'  Epidemiological  Detachment.  10. 
Adyk  Epidemiological  Detachments;  11.  Naryn-Khuduk  Epidemiological  De¬ 
tachment;  12.  Basj  Epidemiological  Detachment ;  13.  Artezian  Epidendo-  ( 
logical  Detachment. 


For  the  purpose  of  assuring  a  larger  volume  of  work  in  1961  and  subse¬ 
quent  years  it  will  be  necessary  starting  with  this  year  to  begin  a 
search  for  and  preparation  of  bases  of  operation  for  additional  epidemio¬ 
logical  detachments  in  the  southeastern  portion  of  the  focus  which  will 
begin  to  operate  in  1961.  The  number  of  these  epidemiological  detach¬ 
ments  which  may  be  organized  through  further  reduction  in  inspection 
operations  In  the  mors  northerly  and  westerly  regions  should  be  gradually 
brcwght  up  to  three-four  in  addition  to  those  existing  In  I960. 

Another  means  of  intensifying  operations  is  not  ruled  out  either; 
this  lies  in  the  gradual,  from  year  to  year,  increase  in  the  capacity  of 
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variwi*  t pidand ol ogi cal  detachments. 

As  far  as  extermination  operations  against  sousliks  are  conoornec , 
in  the  stall  volume  in  which  they  were  conducted  in  recent  years  they 
can  no  longer  check  the  process  of  recovery  of  the  souslik  census.  In 
addition,  almost  all  epizootic  places  have  been  treated  three-four-five 
'times.  Essentially  the  area  located  to  the  west  of  Naryn-Khuduk  (the 
| winter  camp  of  the  "Krasryy  Partisan"  kolkhos,  Dor-Tsubu),  has  been 
i treated  only  once.  In  the  next  few  years  here  it  will  be  advisable  to 
[conduct  operations  for  the  improvement  of  the  baiting  method  of  control 
of  iousliks  and  simultaneous  destruction  of  rodents  and  their  ectopara¬ 
sites.  In  subsequent  years  extermination  operations  against  sousliks 
! should  be  planned  only  in  the  capacity  of  an  epidemiological  reserve 
over  a  scale  of  50,000-70,000  hectares  for  each  station.  (We  are  speak4 
jing  here  about  the  northern  part  of  Priknm'ye,  As  far  as  the  Nogaysk  j 
Steppe  is  concerned,  there,  possibly,  extermination  operations  are  also  I 
necessary  according  to  the  solid  clean-up  principle). 

!  Observations  of  the  census  of  mouse-like  rodents  and  sand  rats  14 

ithe  next  few  years  should  be  left  at  the  present  scale, 
j  An  increased  census  of  small  aouse-like  rodents  particularly  1 

should  serve  as  a  signal  for  concentrating  attention  on  them  and  for  j 
Isvltching  laboratory  operations  to  mass  investigation  of  them.  ! 

There  are  no  longer  any  indications  for  conducting  field  and 
village  deratization  and  insect  elimination  for  plague-control  purposes , 
ion  the  greater  part  of  the  focus  of  the  Northwest  Caspian  Region.  In 
the  future  these  measures  should  be  planned  chiefly  only  as  an  epidemio¬ 
logical  reserve  as  well  as  by  way  of  rendering  practical  assistance  to 
sanitary-epidemiological  stations ; 

In  connection  with  the  reduction  and,  in  the  future,  the  complete 
cessation  of  extermination  operations  against  rodents  on  the  right  bank 
of  the  Volga  a  considerable  numb or  of  specialists  will  become  available. 
These  cadres  should  be  utilized  for  reinforcing  the  epiz, octol ogical 
inspection  of  the  focus  as  well  as  for  operations  on  the  elimination  of' 
the  Volga-Cral  Focus  of  Plague,  which  was  provided  for  by  the  resolution 
of  the  Saratov  Conference  of  Plague-Control  Workers  of  the  USSR  in 
November  1958» 
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Plague  Epizootics  on  the  Territory  of  the  Kalmyk  Steppes 


The  Kalmyk  steppes  along  the  Caspian  Sea  between  the 
Volga  and  the  Kuma,  including  the  Yergeni  Heights,  have 
long  been  unhealthy  with  respect  to  plague.  It  comes  from 
authentic  sources  that  an  epizootic  of  plague  among  wild 
rodents  was  first  found  here  in  1913.  From  that  time  until 
the  Second  iorld  war  cultures  of  the  plague  pathogen  were 
isolated  repeatedly  in  many  places  of  the  territory  being 
described  (see  Table  1). 

Measures  connected  with  the  elimination  of  the  natur¬ 
al  plague  focus  in  the  Northwest  Caspian  affected  the  Kalmyk 
steppes  to  a  lesser  degree  than  Rostovskaya  and  Stalingrad- 
skaya  oblasts  or  Stavropol' skiy  Kray  because  of  the  tacti¬ 
cal  plan  of  the  souslik-control  work.  Thus,  territories 
endemic  for  plague  in  the  rayons  of  Rostovskaya  and  Stalin- 
gradskaya  oblasts  from  193^  through  1953  were  subjected  to 
repeated  souslik  extermination  operations  and  were  consider¬ 
ably  reclaimed  by  agriculture.  Plague  epizootics  among  the 
rodents  here  have*  riot  been  recorded  for  more  than  20  years. 
The  situation  is  different  on  the  territory  of  Kalmytskaya 
Aiitt  and  on  the  right  bank  of  As trakhanskaya  Oblast  where 
the  extermination  of  rodents  has  been  conducted  mainly 
along  the  fringes  (the  delta  and  the  Volga  region)  of  the 
focus,  whereas  the  central  portion  (C'nernyye  iemli)  remained 
untreated  until  1946,  The  activity  \tfith  which  these  terri¬ 
tories  were  reclaimed  by  men  was  also  low,  which  has  in  the 
past  afforded  the  basis  for  assuming  the  possibility  of 
preservation  of  plague  epizootics  on  this  territory.  The 
correctness  of  our  prediction  was  entirely  confirmed  some¬ 
what  later.  In  May  1946  the  physician  7.  J •  Proshchenko 
isolated  the  first  plague  raicroculture  from  sousliks  caught 
in  the  region  of  Karyn-Khuduk  settlement  by  a  biological 
zest.  -Subsequently,  in  a  period  of  a  month  another  19  cul¬ 
tures  were  isolated  in  the  same  places;  of  these  10  were 
from  living  sousliks,  and  three  were  from  souslik  fleas. 

On  inspection  of  the  adjacent  torrifcorios  no  epizo¬ 
otics  were  found.  It  should  be  noted  that  the  census  of 
sousliks  and  jirds  in  1946  was  low  in  the  epizootic  region 
(sec  Table  2). 

In  19^7  two  opizootic  regions  were  found.  The  first 
was  in  the  region  of  Naryn-Khuduk  settlement,  that  is,  on 
the  territory  where  an  epizootic  had  occurred  in  1946;  the 
other  was  in  the  region  of  the  sixth  siding  of  the  Astrakhan' 
dizlyar  railroad  (55  kilometers  from  daryn-Iuiuduk  settlement). 

In  the  same  year  ten  cultures  of  the  plague  microbe 

V-ero  isolated;  of  these,  three  were  from  living  sousliks  and 
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Table  1 


Plague  Epizootics  on  the  Territory  of  the  Kalmyk  Steppes. 


* 

1  II**B1HM£  HJCCJCHHOrO  nVHKTI, 

I  h  piftone  xoToporo  jctihob- 

neH*  jrmJOOTHj  vyuu 

i  Aar* 

itlH-lOOTHII 

Or  koto  abueiie. 
KyJBTypu  *ojflyAn 
Ten*  HVMM 

T 

2 

3 

4 

!  v  Ktfce.ie*K*  PoctobckoA  o6a*cth 

2  v  Koto*  PoctoiokoA  o6a*cth 

3  c.  3*»er«oc  PoctobckoA  o&ikth 

4  X.  KhmKMHO  PoCTOBCKOft  O&UCTM 

5  x.  Atupws  PoctosckoH  o6a*cth 

6  c.  ToproBoc  PocrottKofl  o6a*cth 

7  x.  Hempo*  PocTOBoroft  o6a»cth 
rt  c  3*»eTHoc  PoctobckqA  o6a*cth 

9  x.  KHceJie»M  PoctobckoH  oC.ijctm 
Id  x  Koto*  PoctobchoU  oOaicth 

1 1  c  3*»cthoc  PoctobckoA  o6abcth 

12  c.  3s*eTHoe  PoctobckoA  oCaicth 

13  c  <&cjocccbkj  PoctobckoA  o6.ij.th 

14  c.  Rhjwkm  dllapa  BvavkI* 


15  c.  IlpHiOTiior 

16  x  AHryHMHiKHfl  xjpy.T 

17  x,  Bbkchh  Ucxe 

18  x.  Mhu«h 

i  0  x.  Ha.iMB 

20  x.  Myuijpon 

21  x  EvpBTi 

22  o.  Mj.iwc  dq>6*Tu 
2.1  c  Tvhavtobo 

24  x  OaeHH'imo 

25  x.  UbiSKOiiu 

26  t  Act* 

27  x  T ypy v 

28  c  Rhaukm 

29  Xbtoh 

(0  n  yvijH  XffiH 
11  c  BfTABHKJ 


1913 

Or  cvcahkob 

1913 

Ot  cycAHKOB 

1913 

Ot  CyCARXOB 

1913 

Or  cycAiucoB 

1913 

Or  cycAWOB 

1Si3 

Ot  cycAHKoa 

1913 

Or  cycAHKOB 

1914 

Or  cycAHKOB 

1914 

Or  cycAHkot 

1915 

Or  cycAHKOB 

1915 

Ot  cycAHKoa 

1916 

Or  cycAHKoa 

1923 

Or  cycAHKoa 

1923-1924 

Ot  MMUieft 
( ;  |H'6eHU(HKOBOn 
ncc‘l*HKH> 

1924 

Or  cycAHKOB 

1924 

Ot  cycAHKOB 

1924 

Ot  cycAHKOB 

1924 

Ot  cycAHKOB 

1924 

Or  cycAHKoa 

1924 

Or  cycAHKo* 

1924 

Ot  cvcahkob 

1924 

Or  cycAHKOH 

1925 

Ot  cycAHKOB 

1925 

Or  cycAHKo* 

1925 

Ot  cycAHKo* 

1925 

Or  cycAHKOH 

1925 

Or  cycAwcoi 

1925 

Ot  cycAHKOB 

1925 

Ot  cycAHKOB 

1925 

Or  cycAxxos 

1925 

Or  cycAHKo* 

♦The  names  of  the  inhabited  places  are  given  according 
to  the  map  of  Xalmytskaya  AS  SR,  19*40. 

[It  will  be  noted  that  there  are  four  columns,  each  of  wuich 
is  numbered  from  left  to  right  near  the  top, and  there  are  num¬ 
bers  from  one  to  7**  along  the  left-hand  margin  of  tho  Table, 
fho  headings  above  the  horizontal  numbers  mean  the  following: 
1.  N o ;  2.  Nome  of  inhabited  place  in  the  area  of  which  -  -- 


fth®  plague  epizootic  was  found;  3.  Date  of  epizoctio;  4.  ] 
1  from  what  the  plague  pathogen  cultures  were  isolated.  Go¬ 
ing  down  in  column  foi  r  it  will  be  noted  that  with  the  ex¬ 
ception  of  the  words  opposite  No.  14  and  67  all  the  other 
sources  are  the  same,  namely,  "from  sousliks";  opposite 
No.  14  we  have  "from  mice,"  (ores ted  Jlrd  TMeriones  tamaris- 
cinus});  opposite  line  6?  we  have  "From  Mice”.  The  remain¬ 
ing  designations,  namely,  those  in  oolumn  two  will  be  given 
at  the  end  of  the  Table.] 


32  x.  Xapaycyw 
3.1  x.  LLtapiOyjiyi. 

34  c  BasapHor 

35  x.  Hm*hckhi< 

36  ••  Tynayroao 

37  Xxtoh  Mypr>w 

38  r  "1/imctx 

19  r.  BosHtceHcKof 

40  r.  Saacra 

41  c.  Keryana 

42  Apuiaa-Bajua 

43  c.  Tpoauxof 

44  x.  ramya'Ex.ixa 

45  c  Huncyait 

46  c.  npnioTJtor 

47  c.  Maaue  Arp6eiw 

48  c.  Tyasyroao 

49  x.  rfpsaaS 

50  x.  Mepnwao 

51  Kaayxoao 

52  s.  Spare 

53  r.  3j»cra 

54  c.  Karyjura 
36  x.  yanyriM 
56  x.  Apmaaa 

67  c  KapamauM 
56  x  SaaapwM 

59  Hjmmo 

60  c  npannto* 

61  e,  flmaxra 

62  x.  Kpacaaa  Malta* 

63  x.  flapawl  Mepaocoacaal 

64  c.  kyprycra 

66  x  Kpacawl  napiaian 

66  x  kypayxa 

67  c  Bamaafa 
61  x  yjM-Tyr 
60  x  y*»a  XtnM 
?o  x.  yjw  Xu 

71  C  flaxuai 

72  Hapwa-Xyxyx 


1  3 

1  4 

1 

1925 

Or  i>c.lHxoa 

1925 

Ot  cyrjiaxot 

1925 

Or  cycnaKoi. 

1925 

Oi  oyraaKoa 

1926 

Or  cvcJiMKOH 

1926 

Ot  cye.raxox 

i927 

Or  cycJUncoa 

1928 

Or  tYc.rHt.oa 

1928 

Ot  Ljcaiixoa 

1928 

Ot  cyr.rHKoa 

1926 

Or  cycAaasfe 

1928 

Or  cycJiHKOB 

1928 

Or  cyc.rHROB 

1928 

Ot  cycXHKxa 

1929 

Ot  eyexaxj# 

1929 

Ot  cycJiaxos 

1929 

Or  cyoaaxoa 

1929 

Ot  fytaaxoa 

i929 

Ot  cycjnntoB 

1929 

Or  cyc»x3B 

1929 

Or  cycaaatiB 

1929 

Or  cycaaKOB 

1929 

Ot  cycaHKoa 

1929 

Ot  cycJtaxoB 

19?? 

Or  cycaaxoB 

1929 

Ot  cycJUKoa 

1930 

Ot  tycaaKOH 

1930 

Ot  rycjxaaoR 

1931 

Ot  rycavKO* 

19.11 

Ot  cycaax.t" 

1931 

Or  cycaaxi" 

1911 

Ot  cycxaiioa 

19.11 

Or  cycJtaana 

19.11 

Or  ryraaxoa 

1931 

Ot  cyraaxoa 

191?  -1903 

Or  mmw*A 

1936 

Or  ryc.raxoB 

1136 

Ot  r\raan.>» 

1936 

Or  1  Y'caH.ti* 

I'M 

Ot  cu.tmh.ib 

1936 

Ot  t  ii  .vti.ii' 
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jl.  Kiselevka  Hamlet  in  Rostovskaya  Oblast;  2.  Kotov  Hamlet  ! 
in  Rostovskaya  Oblast;  3*  Zavetnoye  Village  in  Rostovskaya 
Oblast;  4.  Kiohkino  Hamlet  in  Rostovskaya  Oblast;  5*  Andrey¬ 
ev  Hamlet  in  Rostovskaya  Oblast;  6.  Torgovoye  Village  in 
Rostovskaya  Oblast;  7*  Nesterov  Hamlet  in  Rostovskaya  Oblast; 
8*  Zavetnoye  Village  in  Rostovskaya  Oblast;  9*  Kiselevka 
Hamlet  in  Rostovskaya  Oblast;  10.  Kotov  Hamlet  in  Rostov¬ 
skaya  Oblast;  11.  Zavetnoye  Village  in  Rostovskaya  Oblast; 

12*  Zavetnoye  Village  in  Rostovskaya  Oblast;  13*  Fedo- 
seyevka  Village  in  Rostovskaya  Oblast;  14.  Yandyki  Village 
(Share  Buluk);  15*  Priyutnoye  Village;  16.  Anguchinskiy 
Khurul  Hamlet;  17*  Baksin-Tseke  Hamlet;  18.  Chimbya  Hamlet; 
19*  Dal'oha  Hamlet;  20.  Musharov  Hamlet;  21.  Burata  Hamlet; 
22.  Malyye  Derbety  Village;  23.  Tundutovo  Village;  *4.  Olen- 
iohevo  Hamlet;  25*  O'yaohkovo  Hamlet;  26.  Yasta  Village;  2 7. 
durum  Hamlet;  28.  Yandyki  Village;  29.  Khaton  Dal'oha;  30. 
Ulan  Kheyeohi;  31*  Vetlyanka  Village;  32.  Kharausun  Hamlet; 
33*  Sharabuluk  Hamlet;  34.  Basarnoye  Village;  35*  Yamanskiy 
Hamlet;  36.  Tundutovo  Village;  37*  Khaton  Churyum;  38.  The 
City  of  Blista;  39*  Voanesenskoye  Village;  40.  The  City  of 
Blista;  4l.  The  Village  of  Kegul'ta;  42.  Arshan-Balka;  43* 
Troitskoye  Village;  44.  Oashun-Balka  Hamlet;  45*  Yashkul' 
Village;  46.  Priyutnoye  Village;  47.  Malyye  Derbety  Village; 
48.  Tundutovo  Village;  49.  Prisliib  Hamlet;  50.  Chertkovo  Ham¬ 
let;  51.  Kanukovo;  52.  Biaty  Hamlet;  53*  City  of  Blista;  54. 
The  Village  of  Kegul'ta;  55*  Ul'dugin  Hamlet;  $6,  Arshani 
Hamlet;  57 •  Karantinoye  Village;  58.  Basaril  Hamlet;  59. 
Il'ino;  60.  Priyutnoye  Village;  <Sl.  Yasha  It  a  Village;  62. 
Krasnaya  Mikhen'  Hamlet;  63*  Pervyy  Chernosovskiy  Hamlet; 

64.  Burgusta  Village;  65.  Krasnyy  Partisan  Hamlet;  66.  Bur- 
ohuny  Hamlet;  67 .  Bashanta  Village;  68.  Ulan-Tug  Hamlet;  69* 
Ulan-Kheyechi  Hamlet;  7°.  Ulan-Khol  Hamlet;  71.  Yandyki 
Village;  72.  Naryn-Khuduk* 


six  were  from  souslik  fleas  caught  in  the  region  of  Naryn-Khuduk 
settlement*  and  one  was  from  a  living  souslik  oaught  near  the 
Sixth  Siding.  In  1947  the  eplsootio  had  a  sluggish  oourse  on 
small  areas  with  a  low  souslik  census. 

In  1948*  a  plague  eplsootio  was  recorded  in  14  distriots 
among  rodents,  whereby  in  the  eplsootio  sand  rats,  house  mice 
and  Jerboas  were  involved  in  addition  to  sousliks.  The  epi- 
sootlo  ooeurred  chiefly  in  the  delta  region  of  Limanskiy 
!L>yon.  It  was  also  recorded  in  the  region  of  Khalkhuta  set- 
tleuont  looated  60-80  kilometers  from  the  eplsootio  points  of 
Limanskiy  Rayon  and  100-120  kilometers  from  Naryn-Khuduk  set¬ 
tlement.  In  1948  55  plague  miorobe  cultures  were  isolated  (s«e 
.Table  3).  , 
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Table  2 


Density  of  Souslik  Holes  and  Souslik  Census  in  1946 


iiaitMriMKdHue 

flfiC.lC.lnHaRHM 


Ml-CTa  'SI.IOIIUH'II.  '  (HMMHW  •jljr.llVtKiH'TI. 

*m  Ci /  “fu>;>  Hii  I  '•»  jS'  rviMitiioi!  iia  1  r.i 


^  iiWfajH'Xy^Yx 

m 

~i~ 

i« 

YfJ>  nc  CeMeHOBCHHrt 

1? 

l 

Sf.HC.  ftv.lfeWMI! 

.  .  .  •  . 

n 

O.i. 

/ftuc.  Se.ibUa 

27 

2.4 

WU’aiT.eau  X*  .*» 

23 

2.X 

.v-  •; 

iX 

5 

PaibCU  .Vs  7 

. 

41 

4.2 

T'.H  bOj  V?  H 

79 

2.4 

<JJt.  Ueme-iti 

. 

2.4 

n?OM  HCJlOBKa 

..... 

55 

5.3 

SfJlt’CKH  THHr\T3 

.... 

i 
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1.  Name  of  Place  Inspected;  2.  Density  of  Holes  per  Hectare; 
3.  Average  Souslik  Census  per  Hectare;  4.  Nary n-Khuduk ;  5. 
oomenovslciy  Settlement;  5.  3ul'chin  Settlement;  7.  Zol'ma 
Settlement;  3,  Siding  No,  5*  9*  Zenzeli  Station;  10.  Promy- 
slovka  Village;  11,  Peski  Tinguta. 


Despite  tho  considerable  number  of  epizootic  points 
there  vere  no  diffuse  epizootics  in  1943;  they  were  of  a 
focal  nature. 


Is'*  1949  in  the  area  of  the  village  of  Yandyki  a  plaguo 
culture  was  isolatod  from  a  houso  mouse.  In  1951,  in  tho  area 
of  Venderevo  village  ono  plague  culture  ..'as  isolated  from  six 
crested  jirds.  The  places  at  which  epizootics  wore  found  in 
I94'j— 19p4  are  shown  in  Tig.  1. 

In  1554,  a  plaguo  culture  was  isolated  from  jorboas 
caught  in  tho  aroa  of  tho  Villago  of  Ivurchenko .  It  should  be 
noted  that  tho  plague  microbe  culture  obtained  in  this  year 
was  at  first  not  typical  and  only  subsequently  acquired* tho 
characteristic  foaturos  of  the  plague  microbe.  The  long  time 
needed  for  identification  of  the  culture  delayed  timely,  more 
profound  study  of  the  epizootic  process  on  this  territory. 

Therefore,  in  a  period  of  nino  years  31  plague  patho¬ 
gen  cultures  wore  isolated;  of  these.  jG  or  44.4  percent  wore 
from  living  rodents  (29  from  sousliks  and  seven  from  other 
rodents);  20  cultures  were  from  dead  rodents,  or  24.7  por- 
cont;  13  cultures  or  16.0  percent  were  from  fleas  taken  from 
.rodent  holes  (chiefly  from  souslik  ho3es);  a  total  of  only 
1  three  cultures  wore  found  on  fleas  fcakon  from  nests, 
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[Table  3  continued] 
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Coluroti  1.  ll.a.  (ono — doad).  Column  U;  2,  Yandyki,  U  kilot.ioters  to  tU© 


Column  2j  1.  jor.  (ton— living) .  Column  4:  1.  Villago  of 

Kurchenko,  13  kilomoters  to  the  8*  Column  6t  1.  By  the 
physicians  fadeyeva  and  Shout or. 


(amounting  to  3«7  percent.  From  fleas  taken  from  rodents  i 
nine  cultures  or  11.2  percent  wore  obtained,  that  is,  33*3 
percent  of  the  cultures  wore  obtained  from  sousliks  and 
60.7  percent,  from  floas. 

The  fleas  from  which  the  plague  culture  was  isolated 
arc  divided  in  the  following  w ay  in  accordance  with  thoir 
species  composition:  C.  tosquorum,  11,  or  44.0  percont; 
d.  setoca,  eight,  or  32.0  percent;  Opht.  volgensis,  three, 
or  12.0  percent;  C.  uokrzeckyi,  two,  or  3.0  percent;  G. 
laeviceps ,  one,  or  4.0  percent. 

It  should  be  noted  that  72  percont  of  the  cultures 
were  isolated  during  the  spring- summer  and  only  23  percent, 
in  the  autumn  and  winter. 

»e  should  not  overlook,  at  least  in  general  outlines, 
the  determination  of  plague  epizootics  on  adjacent  terri¬ 
tories  Droznenskaya  Oblast  and  Dagestanslcaya  AsiSR, 

Thus,  according  to  the  materials  of  V.  d.  Tor-'/ar- 
tanov,  in  1930 »  70-80  kilometers  to  the  3.<  of  the  settle¬ 
ment  of  daryn-iChuduk,  a  plague  epizootic  was  found  in  sous- 
liks  and  37  cultures  of  plague  microbe  were  isolated.  In 
1351,  in  approximately  the  same  places  of  JCizlyarskiy  Rayon 
a  new  epizootic  was  found,  a.nd  11  culturos  were  isolated. 

In  the  sane  year,  30-100  kilometers  from  the  sites  of  epi¬ 


zootics  of  previous  years,  112  plague  cultures  were  isolated 
0:1  the  territory  of  Dagestanskayc.  A33R. 

In  1932,  epizootics  occurred  on  the  territory  of  the 
Che c ho n o - Ingush  and  Dagestan  Republics,  during  which 

a  large  number  of  plaguo  cultures  were  also  isolated  fro..’ 
several  species  of  rodents  and  ectoparasites. 

It  is  hard  to  determine  the  routes  by  which  plague 
came  into  the so  places.  dome  claim  that  it  was  imported 
fro>.;  the  region  of  daryn-Khuduk  by  a  relay  mot  hod ;  othors 
believe  that  plague  was  imported  by  domestic  animals  during 
the  driving  cf  cattle;  still  others  assume  the  possibility  of 
existence  of  indopendont  foci  of  plaguo  there  previously, 
here,  it  is  important  to  note  that  the  territory  of  the 
ilogayslc  Jtepses  is  a  part  of  the  goncral  natural  focus  of 
plague  in  tho  jj..r  Caspian  region. 

As  follows  from  tho  data  presented  in  the  Table,  on 
the  territory  of  tho  kalmytskaya  AiSR  and  the  right-bank  area 


lias  not  been  recoruod  for  a 
period,  surely,  is  too  small 
plague  has  bean  eliminated 
oxtonsivo  work  needs  to  be 
of  plaguo  infection  in  the 


of  Astrakhanskaya  Oblast  plague 
total  of  only  five  years.  This 
for  claiming  that  the  danger  of 
horo.  Therofci'o,  in  tho  future 
done  on  tho  study  of  tho  status 

focus  with  the  use  of  the  latest  diagnostic  methods  cf  in¬ 
vestigation.  This  is  a  very  important  division  of  the  work, 
because  the  government  has  expended  considerable  effort  anti 
uateriol  for  the  elimination  of  the  plaguo  epizootic.  There 
|is  no  doubt  of  the  fact  that  in  the  near  future,  in  connect** 


f 


)  ion  with  the  reclaiming  of  territory  for  farming  (watering,! 
treo -planting*  plowing  of  tho  earth,  the  production  of  gas, 
the  increase  in  the  sizes  of  inhabited  places  and  others) 
plague  will  he  eliminated  forever  or  this  territory  also. 
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M.  I.  Levi,  B.  G.  Val’kov,  A.  I.  Shtel’man,  Yu,  V.  Kanatov 

Experimental  Plague  in  Different  Populations  of  Meridional 

Jirds 

In  the  foous  in  the  Northwest  Caspian  the  main  reser¬ 
voir  of  the  plague  miorobe  is  the  dwarf  souslik  {Citollus 
pygnaeus],  whioh  forms  uninterrupted  settlements  with  a 
stable  oensus  on  this  territory.  The  eastern  regions  of 
the  foous  are  inhabited  by  Jirds '-meridional  and  crested 
[Meriones  meridianus  and  Meriones  tamariscinus] 5  however, 
those  animals  do  no.  form  continuous  settlements  here.  The 
bulk  of  plague,  miorobe  cultures  in  the  focus  in  the  North¬ 
west  Caspian  was  isolated  from  sous  like  and  their  fleas. 

Only  isolated  cultures  were  obtained  from  Jirds,  whereby  the 
finding  of  infected  Jirds  always  coincided  with  diffuse  epi¬ 
zootics  in  di*arf  sousliks  during  the  spring-summer,  that  is, 
during  the  period  of  active  existence  of  these  hibernating 
animals. 

In  the  Volga-Ural  natural  focus  of  plague  the  main 
reservoir,  as  has  been  shown  in  the  work  of  M.  P.  Mironov 
(1934),  is  the  meridional  jird,  whioh  forms  continuous 
settlements  with  a  stable  census  and  together  with  its  fleas, 
Xenopsylla  oonfortnis  and  Ceratophyllus  laeviceps,  maintains 
the  plague  enzootic.  The  great  mass  of  cultures  in  the  Volga- 
Ural  focus  has  been  isolated  from  meridional  and  crested  Jirds 
as  well  as  from  the  fleas  mentioned  above. 

In  the  foous  in  the  Northwest  Caspian  the  meridional 
jirds  do  not  play  the  part  of  the  main  reservoir  for  the 
following  reasons:  a)  the  mosaic  nature  of  the  settlements; 
b)  the  rarity  of  interspeoies  and  intraspecies  contacts;  c) 
tho  absence  of  actively  migrating  Xenopsylla  confonis  fleas  cn 
this  area  whichare  responsible  for  the  characteristics  of 
plague  epizootics  in  some  other  foci;  d)  at  the  openings  of 
the  jird  holes  fleas  are  almost  never  present,  whereas  these 
inseot-j  are  ooramon  at  the  entrances  to  the  holes  of  tne  Volga- 
Ural  focus  jirds  (X,  X,  Bakeyev,  19*5;  -V.  X.  hakeyev  and  co¬ 
authors,  1955;  V,  $»  Petrov  and  H«  F.  Shmuter,  1953;  X.  P. 
Mironov,  1957*  J*»  P*  Mironov  and  coauthors,  1957;  M*  I,  Kry¬ 
uchkov  and  coauthors,  1957;  d.  X.  Pastukhov,  1953;  Yu.  M, 
flail* ,  1933;  A.  X.  Pavlov  and  coauthors,  1957).  Yu.  A.  flail* 
and  7,  X.  Fedorov,  V,  3,  Petrov  and  U*  F.  Shmuter  expressed 
themselves  on  behalf  0$  the  existence  of  a  single  main  rvsasvole 
for  each  separate  foous  of  plague.  The  opponents  of  the  view 
presented,  although  few  (I.  M.  Mamontov,  N,  I,  Xalabukhov) 
insist  on  the  multiple-host  nature  of  the  natural  plague  fool, 
particularly  of  the  natural  focus  in  tho  Northwest  Caspian. 

Therefore,  the  meridional  jird  which  iniiabits  tho 
iSaudy  semidosercs  of  the  area  between  the  Volga-Ural  rivers 

L  -  *  -  ‘ 


Iplays  the  part  of  the  main  reservoir;  in  the  steppes  of  thJ 
Northwest  Caspian  region  this  species  does  not  play  any  sig¬ 
nificant  part  in  maintaining  the  plague  snzootio.  M.  M. 
Tikhomirova  (1934),  V.  N.  Lobanov  and  V.  N.  Fedorov  (1939) » 

V.  M.  Tumanskiy  (1953),  A.  I.  Shtel'man  and  A.  A.  Rozhkov 
(1955) «  M*  S'*  Shrauter  and  coauthors  (1957) »  and  L.  5.  Mala¬ 
feyeva  (1957)  have  shown  that  the  meridional  jird  belongs 
to  the  group  of  comparatively  resistant  species,  because 
the  majority  of  animals  survived  after  infection  vrith  such 
large  doses  as  10,000,000-1,000,000,000  microbes  of  plague 
culture  of  a  virulent  strain*  Simultaneously,  pronounced 
differences  in  individual  sensitivity  were  noted;  whereas 
various  animals  died  of  the  administration  of  1,000  microbe 
bodios,  oart  of  the  jirds  survived  after  infection  with 
1,000,000,000  microbes* 

The  work  of  Ye.  3.  Biryukova  (1957)  stands  apart; 
in  her  experiments  only  two  out  of  195  meridional  jirds  in¬ 
fected  with  dosos  less  than  100  microbes  survived.  Ye-  3. 
Biryukova  found  that  the  meridional  jirds  were  no  different 
from  crested  jirds  in  their  infectiou  sensitivity;  the 
latter  are  considered  to  be  highly  sensitive  species  by  all 
investigators.  This  contradiction  between  the  results  of 
Ye.  3.  Biryukova's  experiments  and  those  of  the  other  authors 
has  not  been  given  c.  satisfactory  explanation.  However,  it  is 
well  known  that  Ye.  3.  Biryukova  worked  with  meridional  jirds 
from  the  right  bank  cf  the  Volga,  while  all  other  investiga¬ 
tors  tested  jirds  from  the  left  bank  of  the  river. 

Yu.  h.  Rail '  an-’  V,  N.  Fedorov  believe  that  "...  in¬ 
herent  in  every  virus  is  a  definite  iramunobiological  struc¬ 
ture  which  has  beon  elaborated  in  the  course  of  history." 

It  seems  incredible  that  various  populations  of  the  same 
species  can  react  differently  to  an  infectious  principle. 
Blostor  and  ,/hite  (quoted  by  V.  A.  Barykin  (1957))  infected 
rats  from  different  places  in  India  with  plague,  whereby  tho 
rodent-1  r  the  Jtate  of  Madras,  which  is  free  of  plagu 
showod  percent  mortality,  while  rodents  of  the  old 

plague  focus  in  the  -State  of  hanpore  showed  a  total  13 
percent  mortality,  however,  it  is  not  certain  that  the 
authors  worked  with  rats  which  liad  suffered  from  plague  in 
nature.  I.  3-  Tinker  and  Ye.  N.  Aleshina  (1955)  found  that 
dwarf  sousliks  of  thi  stoj.pe  region  are  five-eight  times  more 
suscoptiblo  tu  plague  than  sousliics  taken  from  a  different 
place.  The  lack  of  simultaneity  of  experiments  performed  by 
the  authors  and  some  other  errors  reduced  tho  value  of  this 
work  soia»  what.  If,  I.  ICalabukhov,  M.  A.  Mokriyevich  and  3,  A. 
*>etrosyan  (1959)  found  the  differences  in  the  ecologico- 
physiological  characteristics  of  different  populations  of 
certain  species  of  jircs,  whereby  those  characteristics  were 
■investigated  which,  in  tho  authors'  opinion,  may  have  a  bear¬ 
ding  on  tho  susceptibility  of  rodents  to  plague-  — i 


/, 


In  Qctober-November  1953  N.  I.  Kalabukhov  and  A.  I»  ! 
Shtel'man  performed  an  orientative  experiment  of  simultane¬ 
ous  infection  of  a  small  number  of  right -bank  and  left -bank 
meridional  jirds  with  plague  bacteria  (strain  297)  in  the 
laboratory  of  the  Astrakhan1  Plague-Control  Station*  The 
infection  was  carried  out  only  with  large  doses— from  a  few 
score  to  several  hundreds  of  millions  of  microbes*  Of  the 
54  left-bank  jirds  22  survived;  at  the  same  time*  all  18 
right-bank  jirds  infected  with  the  same  doses  died  with  signs 
of  acute  plague. 

In  the  present  work  ve  set  before  ourselves  the  aim  of 
studying  the  infeotious  sensitivity  of  meridional  jirds  of 
the  right  and  left  banks  of  the  Volga  to  plague  under  iden¬ 
tical  conditions.  The  work  was  conducted  in  parallel  at 
the  laboratories  of  the  Astrakhan'  and  the  Blista  Plague-Con¬ 
trol  stations.  The  adult  animals  of  both  populations  of  ap¬ 
proximately  the  same  weight  (32-44  grams}  and  the  same  sex  ' 
ratios  wore  infected  simultaneously  subcutaneously  with  the 
same  strains  and  the  same  dilutions  of  plague  culture,  and 
after  the  infection  they  were  kept  under  the  same  conditions. 
The  jirds  were  caught  in  Deoember  1953;  the  experiments  were 
performed  in  January-March  1959*  experiments  1,  3,  5.  7  and 
8—at  the  laboratory  of  the  Astrakhan1  Plague-Control  Station; 
experiments  2,  4  and  6—  at  the  laboratory  of  the  Blista 
Plague  Control  Station.  In  the  meridional  jirds  of  the  right 
and  left  banks  of  the  Volga  in  experiments  1  and  2  a  study 
was  made  of  bacteriemla.  The  places  at  which  the  rodents 
were  caught  aro  noted  in  Fig  1,  which  shows  the  distribution 
of  meridional  jirds  on  the  right  and  left  banks  of  the  Volga. 

The  jirds  were  infected  with  strain  297  which  had 
been  isolated  from  a  jerboa  in  1954  in  the  Northwest  Caspian 
focus;  with  strain  403.  isolated  from  red-tailed  jirds  (Mor- 
iones  erythrourus  ]  in  1958  in  a  focus  in  the  eastern  Trans- 
caucasus;  and  strain  1042,  isolated  from  a  great  sand  rat 
in  the  Central  Asxatic  Plain  focus  in  1955  (Table  1). 


After  a  preliminary  plating-out  on  nutrient  agar  six- 
seven  animals  from  the  light  bank  and  the  same  number  of  ani¬ 
mals  from  the  left  bank  were  infected  subcutaneously  with 
each  doso--  from  10"*  to  10^  microbial  bodies.  Calculation 
of  the  LD-*  ':;iS  made  by  the  Reed  and  Jluench  method,  while  the 
standard  ^  deviations  from  the  figures  obtained  wore  calcu¬ 
lated  according  to  the  Pixzi  formula  (dhwarcit  and  Merrill). 

Vhi.le  in  the  experiments  performed  by  the  Astrakhan' 
station  the  dlfferonco  in  the  LJ30  for  both  populations 
amounted  to  a  figure  of  approximately  20,000-30,000,  accord¬ 
ing  to  the  data  of  the  alista  itation,  the  same  fijuro  was 
somewhat  loss  than  67 ,000 .  The  difference  in  the  average 
life-spans  of  the  jirds  witdeh  died  was  considerable.  ,»horo- 
ja$  the  meridional  jirds  f roc.  the  right  bank  died  with  a  pic¬ 
ture  of  acute  plague,  the  left-bank  animals,  in  the  great _ 
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Fig*  1.  Area  of  Distribution  of  Meridional  Jird  in  the 
Region  of  tho  Lovor  Course  of  the  Volga.  A.  Lour.iaries  of 
area  of  distribution}  B.  Plaoe  at  vhioh  jirds  were  oaught. 

Fie  figure  ia  the  oirole  indi  oaves  the  nusiber  of  the  experi¬ 
ment  in  vhioh  the  Jirds  vere  used}  [that  is*  the  figures  from 
jl  through  8  on  the  nap  shov  this}  the  figures  in  oiroles  which 
■iive  been  added  by  the  translator*  namely*  9*  10  and  11* 

are  appropriately  desoribed  here)}  9*  Rlista;  10*  Astrakhan': 
11*  Caspian  S^a* 


*5 


Comparative  Sensitivitios  of  Meridional  Jirds  of  tho  Right  and  Left  banks  of  the 
volga  to  Subcutaneous  Infection  with  Flague  bacteria. 
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Fmajority  of  casos,  showed  distinct  pathological  changes 
(enlargement  of  tho  sploon,  liver,  lymph  nodes,  areas  of 
nocrosls  and  others). 

Table  2 

Signif ioance  of  the  .Differences  in  the  Infectious  Sensiti¬ 
vities  of  Right-ban!;  and  Left- Bank  Meridional  Jirds  to 
Plague  (in  Decimal  Logarithms) 
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3  21660  ±0.4062  j  6D2J1S  I  ±0,3062  j  4.3572 
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1,  L’o  of  Experiments;  2,  Meridional  Jirds;  3,  From  tho 
Right  oanlc;  L.  from  the  Loft  bank;  5»  LD™;  6,  .Standard 


Deviations; 
Deviations . 


Difference  in  tho  LD, 


iun  of  standard 


In  all  three  experiments  tho  difference  in  the  LD^.q 
for  tho  meridional  jirds  from  the  right  and  left  banks  was 
almost  the  same,  whereby  it  was  many  tines  groat or  than  the 
surj  of  the  standard  deviations  (that  is,  it  was  statistically 
significant),  Tho  standard  deviations  (CO)  .oro  calculated 
from  the  Pizri  foriiiula--logarithn  CQg-  \  0 . ?  ThTT.  ubore  0.79 
is  a  constant  factor;  n  is  the  logarithm  ”  of  the  ratio 
of  each  successive  dose  to  tho  previous  one;  li  is  the  lit!  cl¬ 
one©  botween  the  logarithms  of  the  LD^r  and  tho  LDg/j;  n  is 
the  number  of  animals  used  for  each  dose. 

The  meridional  jirds  of  the  right  bank  belong  to  the 
subspecies  Mor,onos  moririiar.us  nogaiorum  Pupt.,  while  the 
meridional  jirds  of  the  Dosang  region  belong  to  tho  subspec¬ 
ies  .^erionos  moridianus  Pall,,  who  rear  the  jirds  of  tho  con¬ 
trol  sandy  area  noar  I'shtagan  bolong  to  tho  subspecio..  Mori- 
oncs  neridi.inus  uschtaganicus  Rail,  (Vinogradov  and  -ronov). 
In  our  experiments,  as  is  soon  from  tho  schema,  representa¬ 
tives  of  these  subspecies  vero  usod.  On  the  right  bank  of 
the  >clgu  the  meridional  jirds  were  caught  in  tnroo  piacos; 
on  the  loft  bank,  in  two. 

o  also  compared  Uic  infectious  sensitivity  of  crest¬ 
ed  jirds  from  the  right  bank,  belonging  to  the  subspocios 


—  '  — I 

Ileriones  taraariscinus  cisoaucasious  bat*  with  crested  jirdsl 
from  the  left  bank,  which  belong  to  the  subspecies  Ileriones 
tanarisoinus  tamariscinus  Fall*;  however*  no  definite  dif¬ 
ferences  wore  detected  (Table  3). 

Differences  in  the  absolute  figures  for  LD50  obtained 
by  the  Astrakhan*  and  Slista  stations  are  explained  by  the 
different  qualities  of  plague  bacteria  strains  used  in  this 
work.  Strains  403  and  297  possess  approximately  the  same 
virulence  for  guinea  pigs  and  white  mice  and  different  de¬ 
grees  of  virulence  for  jirds  (Table  4),  whereby  those  dif¬ 
ferences  proved  to  be  statistically  significant.  The  quan¬ 
titative  differences  in  the  virulence  of  different  strains 
for  animals  can  be  expressed  as  the  difference  between  the 
logarithms  of  LD^O  and  LD^jjO*  The  difference  between  these 
figures  can  be  considered  statistically  significant  if  the 
difference  between  the  LJ50  logarithms  exceods  the  sum  of 
the  standard  deviations  from  those  values.  In  other  words, 
the  index  of  differences  in  virulence  is  equal  to 
(lg  LD^o-lg  (Lg  CC  for  LD^Q+lg^CG  for  LD25o).  (if 

the  value  of  lg  Lhjo  is  less  than  lg  their  places  are 

changed). 

In  their  virulence  for  white  mice  and  guinea  pigs 
strains  297  and  403  showed  no  essential  differences.  Tor 
meridional  and  crested  jirds  strain  403  proved  to  be  no 
less  than  10-33  times  more  virulent  than  strain  297.  iuch 
facts  have  not  been  previously  described  for  the  plague 
pathogen,  whereas  for  tularemia  bacteria,  for  example ,  it 
is  known  that  strains  equally  virulent  for  white  mice  and 
guinea  pigs  showed  different  degrees  of  activity  on  white 
rats  . 

for  all  species  of  animals  tested  the  differences  in 
virulence  between  the  strains  297  and  1,042,  1,042  and  403 
vero  unitypical:  for  example,  strain  1,04.2  was  2.2  times 
:.iOre  virulent  than  strain  297  for  meridional  jirds  from  the 
left  bank  and  1*9  times  more  virulent  for  whit©  mice. 
Therefore,  the  differences  wero  of  a  quantitative  rather 
than  a  qualitative  nature. 

Jo  are  inclined  to  explain  the  facts  found  from  a 
historical  standpoint.  1110  existence  of  plague  foci  in  the 
Caspian  rogion,  in  tho  opinion  of  Vu.  *•!.  Hall'  (1956),  has  boon 
for  tons  of  millions  of  years.  It  may  bo  supposod  that  tho 
population  of  meridional  jix'ds  from  tho  right  bank  of  the 
Volga  has  maintained  the  sonsitivity  to  plaguo  characteristic 
of  the  spocics,  bocause  thoro  the  main  reservoir  of  the  plaguo 
microbe  consists  of  the  dwarf  sousliks,  while  the>  participa¬ 
tion  of  meridional  jirds  in  epizootics  is  >,  raro  exception. 
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jl.  otrain  of  Plague  Uactoria;  2.  Pose  for  Infection,  Microbes;  3»  Crested.  Jirds 
4.  Srom  the  Right  Bunk ;  5.  From  the  Loft  Panic;  6.  Pied;  7.  Total;  3.  Average 

Length  of  Lif o  in  Days;  9«  Logarithm  of  LO50  and  Anti  logai'i  thin  in  Microbes;  10, 
•bite  .kico;  11,  Guinea  Pigs- 


[Legend  to  Table  \  pp  50*51  J 

1.  Species  of  Animal;  2,  Guinea  Pigs;  3.  white  nice; 

4.  Meridional  Jirds;  5.  Prom  the  Right  Dank;  6.  From  the 
Left  Bank;  7.  Crested  Jirds;  3.  lg  LD50;  9*  lg  of  Stand¬ 
ard  deviations;  10.  Difference  in  Logarithms  of  LD50;  11. 

Sum  of  Standard  Deviations;  12,  Index  of  Difference  in 
Virulenoe;  13,  The  Virulence  .’as  Determined  Twice;  14. 
Antllogarithai  of  the  Index;  15,  Strains  Being  Compared, 


At  the  same  time,  the  population  of  meridional  jirds 
from  the  loft  bank  of  the  Volga  has  acquired  a  now  property- 
in  the  form  of  resistance  to  plague  under  the  influence  of 
continuously'  occurring  epizootics.  The  effect  of  epizootics 
on  the  genetic  structure  of  populations  of  meridional  jirds 
from  the  left  bank,  in  our  opinion,  can  have  two  explana¬ 
tions.  According  to  the  first,  the  epizootics  acted  like  a 
factor  in  natural  selection— those  individuals  which  possessed 
a  somewhat  groater  physiological  resistance  to  the  disease 
survived,  whereas  other  individuals  died.  In  connection  with 
the  continuity  of  action  of  this  factor  over  generations  of 
the  animals  an  accumulation  of  properties  occurred  winch 
contributed  to  the  survival  of  the  jirds  during  epizootics. 
According  to  the  second  explanation,  frequent  contact  between 
the  meridional  jirds  of  the  left  bank  of  the  Volga  and  the 
plague  microbe  led  to  the  formation  of  a  considerable  segment 
of  individuals  which  had  recovered  from  the  sickness,  as  the 
result  of  which  resistance  to  plague  became  a  trait  which  was 
transmit tod  by  heredity. 

Because  in  historical  times  on  the  left  bank  of  the 
/olga  apparently  various  individuals,  and  perhaps  entire 
populations,  existed  which,  for  various  reasons,  were  not 
involved  in  the  plague  epizootic,  the  parent  pairs  (males  and 
females)  in  a  certain  percontage  of  cases  were  of  different 
qualities  with  respect  to  the  level  of  resistance,  at  the 
result  of  which  the  subsequont  generations  also  showed  pro¬ 
nounced  individual  deviations  with  respect  to  the  resistance 
level.  It  is  thereby  possible  to  explain  the  condition  of 
the  loft-bank  population  at  the  prosent  time  whore,  amopj 
neridional  jirds  various  individuals  are  encountered  which 
die  from  the  administration  of  relatively  low  doses  of  the 
plague  microbe.  The  resistance  of  meridional  jirds  of  tho 
left  bank  of  the  Volga  in  our  experiments  cannot  ha  oxpluinod 
by  the  fact  that  thoy  have  recovered  frou'  plague,  boca  *  »e  in 
tho  Volga- Jral  focus,  because  of  tho  influence  of  many  jours 
of  rod out -extermination  operations,  plague  microbe  cuituros 
icvo  not  boon  isolated  either  from  rodonts  or  ectoparasite? 
since  after  the  most  intense  investigation;  In  the  Jo- 

sa  ig  area  they  have  not  bean  isolated  since  1943.  The 
average  lengths  of  life  of  these  animals  in  nature  amount. 


Tab la  4. 


Comparative  Virulenoas 
Oacteria  for  Certain 
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1  to  three-four  months#?  If  v*  oonsider  the  inheritance  of  i 
acquired  resistance  to  plague  possible  it  may  be  supposed 
that  this  trait  possesses  specificity.  Tor  checking  this, 
experiments  were  performed  on  the  comparison  of  infeotious 
sensitivity  and  susceptibility  of  meridional  jirds  from  the 
right  and  left  banks  of  the  Volga  to  tularemia  and  brucel¬ 
losis  (Tables  5  and-  6) 

The  data  presented  are  evidence  -o  the  effect  that 
right -bank  and  left-bank  meridional  jirds  are  the  same  with 
regard  to  infectious  sensitivity  and  susceptibility  to  tula¬ 
remia  and  brucellosis.  Prior  to  our  experiments  Ye.  I. 

Novikova  and  T.  N.  Rusina  (1955)  found  that  meridional  jirds 
die  of  tularemia  after  infection  with  such  small  doses  as 
one  microbe  (the  authors  used  jirds  from  the  left  bank). 

I.  F.  Taran  (19 59)  found  that  meridional  and  crested  jirds 
(from  the  right  bank)  are  highly  susceptible  to  the  patho¬ 
gen  of  brucellosis.  In  the  experiments  of  !•!.  M.  Tikhomirova: 
(193^)  meridional  jirds  from  the  left  bank  of  the  Volga 
died  after  infection  with  small  doses  of  the  pseudotuberculosis 
pathogen.  Therefore,  it  must  be  reoognized  that  the  resistance 
of  meridional  jirds  to  plague  is  not  accompanied  by  increased 
resistance  to  any  of  the  infectious  diseases  mentioned 
above. 

ie  adhere  to  the  viewpoint  that  both  explanations  pre¬ 
sented  are  of  actual  significance.  In  those  remote  periods 
when  the  focus  was  established  in  the  area  between  the  Volga 
and  Ural  Rivers  the  meridior."*l  jirds  were  highly  sensitive 
to  plague.  In  some,  although  rare. cases  the  animals  sur¬ 
vived  af t^r  infection  with-  the  plague  microbe.  The  survival 
of  various  individuals  could  have  been  conditioned  by  the 
penetration  of  a  relatively  low  dose  of  the  infectious  agent 
into  the  animal  organism  or  by  increased  resistance  from 
some  kind  of  physiological  characteristics.  The  epizootics 
acted  as  factors  of  natural  selection  and  over  generations 
led  to  an  intensification  of  the  physiological  character¬ 
istics  contributing  to  survival  of  the  animals.  This  fact 
simultaneously  led  to  an  increase  in  the  number  of  jirds 
which  had  recovered  from  plague  and  had  developed  resistance. 
Resistance  to  plague  gradually  began  to  bo  transmitted  by 
heredity.  Therefore,  while  initially  the  survival  of  various 
animals  was  assured  by  the  penetration  of  a  low  dose  of  the 
infectious  agent  into  the  animal  organism  or  by  physiologi¬ 
cal  characteristics,  subsequently  this  factor  received  re¬ 
enforcement  in  the  form  of  inherited  resistance,  to  whioh  we 
ascribe  decisive  importance  in  explaining  the  present  re¬ 
sistance  of  the  population  of  left-bank  meridional  jirds  to 
plague. 

B.  K.  Fenyuk.  M»  3altazard.  L<  S.  Malafeyeva  and  some 
(Other  authors  believe  that  in  foci  of  plague  in  whioh  an  | 
[important  part  is  played  by  non-hibernating  species  of  — 1 


Comparative  Sensitivity  .  of  Meridional  Jirds  from  tho  Right  and  heft  Banks  of  the 
Vol  C3ubcutcin6oiis  Inf  ©ct  j. on  with  Tul&rdmi(i  n3.ctori&* 
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|  rodents,  tho  stain  reservoirs  of  plague  are  the  resistant  i 
species  (jirds,  rats).  This  viewpoint  has  been  developed 
in  a  particularly  persistent  and  detailed  manner  by  Balt- 
azard,  in  whpse  formulation,  it  seems  to  us,  the  problem 
has  been  posed  backwards s  ... jirds  and  other  rodents  are 

the  main  reservoirs  of  plague  beoause  they  possess  a  high 
degree  of  resistance. n  Logioally  continuing  this  view¬ 
point,  Saltazard,  despite  the  evidenoe,  reaohes  a  denial 
of  the  existence  of  independent  natural  foci  of  plague  in 
whioh  the  main  reservoirs  of  infection  are  sousliks.  Bal¬ 
tazard1  s  views  have  been  supported  at  the  meeting  of  the 
Committee  of  Sxperts  on  Plague  15-20  September,  1 953 
(Report  of  the  Committee). 

The  role  of  resistant  speoies  (or  more  acourately, 
populations  of  these  species)  in  maintaining  the  plague 
epizootics  is  beyond  doubt;  however,  resistance  is  not  of 
a  primary  character  but  rather  is  derived  as  the  result  of 
the  prolonged  dwolling  of  these  rodents  in  plague  foci  in 
the  presence  of  the  appropriate  physiological  qualities 
in  animals  contributing  to  the  formation  of  resistance. 

In  the  study  of  bacteriemia  in  crested  and  meridional  jirds 
from  the  right  bank  (the  latter  can  to  a  certain  degree  be 
compared  with  the  original  population  of  meridional  jirds 
on  the  left  bank  of  the  Volga),  Ye.  S.  Biryukova  shoved  a 
notable  differenoe.  Jhareas  in  the  crested  jirds  bacter¬ 
iemia  led  to  a  dissemination  of  the  process  and  death  of 
the  animals,  in  tho  meridional  jirds,  in  a  number  of  cases, 
&2  animal3  out  of  15l)»  a  recurrence  of  the  bacteriemia  was 
noted  with  one  or  two  negative  phases.  The  plague  bacteria 
were  present  in  tho  blood  of  meridional  jirds  much  longer 
than  in  the  blood  of  crested  jirds.  These  data  of  Ye.  d. 
Biryukova  concerning  the  greater  resistance  of  meridional 
jirds  are  evidence  to  the  effect  that  right  bank  meridional 
jirds  possess  certain  physiological  characteristics  dis¬ 
tinguishing  them  from  crested  jirds  in  the  nature  of  the 
bacteriemia.  It  may  be  supposed  that  specifically  these 
characteristics,  aside  from  others,,  contributed  to  tho 
formation  of  a  certain  degree  of  resistance  to  plague  in 
meridional  jirds  from  the  left  bank  of  the  Volga  at  the 
early  stages  of  establishment  of  the  natural  plaguo  foous  in 
the  area  between  the  Volga  and  Ural  rivers. 

In  resistant  species  of  jirds  experimental  infection 
with  low  doses  doesjapparently  "not"  intended/kill  ^era,  but  in  tho 
groat  majority  of  cases  leads  to  a  dissemination  of  tho  in¬ 
fectious  process  with  an  intense  accumulation  of  bacteria 
in  the  internal  organs.  In  other  words,  susceptibility  of 
the  main  reservoirs,  particularly  meridional  jirds  of  the 
loft  bank  of  the  .rolga,  to  plague  is  far  greater  than  the 
susceptibility  of  resistant  specios  of  rodents  which  do  not 
[play  the  part  of  tho  main  reservoirs.  The  materials  __J 
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presented  can  tos  ify  to  the  fact  that  the  experimental  '• 
method  can  be  a  valuable  aid  for  solving  such  important 
problems  as  the  occurrence  of  resistance  in  the  main  re¬ 
servoirs  of  infectious  disease  in  the  natural  plague  foci. 

In  connection  with  the  finding  of  a  difference  in 
the  infectious  sensitivity  to  plague  between  the  two  popu¬ 
lations  of  meridional  jirds  we  decided  to  svudy  the  patho¬ 
genetic  reasons  for  this  difference.  Because  the  outcome 
of  the  infection  with  the  plague  microbe  is  determined  by 
toxemia*  it  would  be  justifiable  to  suppose  that  left-bank 
meridional  jirds  are  more  resistant  to  tlie  plague  toxin 
than  right-bank  jirds.  This  principle  was  checked  in  ex¬ 
periments  on  adult  meridional  jirds  of  approximately  the 
same  weight.  The  animals  were  given  intraperitoneal  in¬ 
jections  of  different  doses  of  the  plague  toxin— fraction 
II  (prepared  by  the  method  of  Baker  and  others)  of  plague 
bacterial  strain  No  64— in  a  volume  of  O.p  cc.  Observa¬ 
tion  of  the  animals  was  made  for  72  hours.  In  the  labora¬ 
tory  of  the  Astrakhan1  Plague-Control  Station  experiments 
1! os  1  and  2  wore  performed;  in  the  laboratory  of  the  Elista 
Plague-Control  Station,  experiments  3  and  4  were  performed 
(Table  7). 

2-Ieridional  jirds  from  the  left  bank  proved  to  be 
approximately  twice  as  resistant  to  the  plague  toxin  as 
right-bank  jirds.  These  differences  apparently  reflect  the 
resistance  of  left-bank  animals  to  plague  but  cannot  explain 
the  tremendous  difference  in  infectious  sensitivity  between 
tho  two  populations  of  meridional  jirds. 

Females  (jirds  and  white  mice)  proved  to  be  two-three 
times  more  resistant  to  the  toxin  than  males.  By  comparison 
with  meridional  jirds  white  mice  proved  to  be  much  more  sen¬ 
sitive  to  plague  toxin,  which  has  been  pointed  out  previously 
by  A.  G.  Ilratinov. 

The  explanation  of  the  differences  as  different  accu¬ 
mulations  of  bacteria  in  the  bodies  of  infected  jirds  proved 
to  bo  better  substantiated.  3elow,  proof  is  presented  of  tho 
fact  that  tho  degree  and  rate  of  accumulation  of  microbes  in 
the  blood  of  right -bank  jirds  were  considerably  greater  than 
in  tao  blood  of  loft-bank  animals;  however,  the  differences 
detected  depended  also  on  the  strain  of  plague  bacteria  usod 
for  infection. 

The  different  qualities  of  tho  strains  297  and  403, 
mentioned  previously,  were  expressed  in  a  unique  manner  in 
the  study  of  bactoriemia  in  right-bank  and  left-bank  meri¬ 
dional  jirds  (Table  J) .  In  tho  jirds  bactoriemia  was  studied 
for  toil  days  after  infection,  blood  was  taken  for  culturo 
every  si::  hours  from  animals  infected  with  strain  297;  from 
animals  infoctod  with  strain  403 *  every  eight  hours,  bactor- 
iomia  was  studied  from  a  quantitative  aspect.  All  tho  blood  i 
.cultures  v/ero  made  with  tho  samo  loop,  which  containo..  — 1 


Sensitivity  of  Meridional  Jirds  of  the  Hight  and  Left  Banks  of  the  Volga  to  Intra- 

peritoneal  Injection  of  the  Plague  Toxin 
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I  approximately  one  cubic  millimeter  of  blood.  The  volume  oil 
blood,  taken  up  by  tho  loop  was  determined  by  two  methods: 

1)  by  direct  measurement  with  a  micropipet  and  2)  by  means 
of  comparing  tho  number  of  red  blood  oells  per  cubic  milli¬ 
meter  of  blood  of  the  rodent  with  the  number  of  red  blood 
colls  in  a  loop  of  a  portion  of  blood  which  had  first  boon 
put  into  one  cc  of  physiological  saline  solution,  deter¬ 
minations  of  the  volume  of  tho  loop  by  both  methods  coin¬ 
cided.  iri  their  average  values, 

Blood  culture  was  made  on  nutrient  agar,  (all  tho  cul¬ 
tures  were  made  on  a  single  series  of  agar,  on  which  individual 
microbes  v/ere  grown  out).  The  results  of  the  oultures  wore 
determined  by  a  count  of  colonies  grown  out  from  each  portion 
of  blood. 

In  52  out  of  .53  right-bank  meridional  jirds  bacterie- 
mia,  once  established,  increased  and  the  animal  died.  In 
the  blood  of  these  animals  the  number  of  microbes  was  so 
great,  that  it  could  not  be  counted.  In  two  cases,  in  right- 
bank  jirds  whioh  survived  after  infection  with  strain  403, 
baoteriemia  was  noted. 

In  left-bank  jirds  infected  with  different  strains  of 
plague  bacteria  the  survival  rate  was  considerable,  whereby 
baoteriemia  was  found  both  in  individuals  which  died  and  in 
those  which  survived.  In  the  blood  of  left-bank  jirds  the 
number  of  microbes  ra.  oly  reached  the  figures  found  in  right- 
bank  jirdsj  the  beginning  of  baoteriemia  was  at  somewhat 
later  periods;  detection  of  bacteria  in  the  blood  was  not 
constant.  Baoteriemia  was  record®  '  x>rith  particular  frequency 
in  surviving  jirds  idiich  had  been  injected  ’with  bacteria  of 
strain  403  (in  21  out  of  27).  Among  05  left-bank  surviving 
jirds  infected  with  strain  297  baoteriemia  was  detected  in 
only  three.  In  three  cases,  in  left-bank  jirds  which  died, 
no  microbes  v/ere  isolated  from  the  blood.  It  should  also  be 
noted  that  after  infection  of  left-bank  jirds  with  strain  207 
baoteriemia  occurred  from  the  injeotion  of  no  less  than  10? 
microbes;  in  jirds  from  the  left  bank  baoteriemia  was  noted 
after  the  injection  of  minimum  doses  of  baoteria  of  strain  403, 
fig.  2  demonstrates  the  most  typical  curves  of  baoteriemia  in 
tho  various  jirds. 

Considerable  differences  in  the  infectious  sensitivity 
to  plague  bacteria  in  the  presenoe  of  a  relatively  minor  dif¬ 
ference  in  the  sensitivity  to  the  plague  toxin  can  bo  explain¬ 
ed  by  tho  abundance  of  baoteria  in  the  blood  of  the  right-bank 
meridional  jirds  and  tho  moderate  baoteriemia  in  thoso  from 
the  left  bank.  Therefore,  the  total  quantity  of  toxic  sub¬ 
stances  in  the  blood  of  right -bonk  Jirds  was  many  times 
greater  than  in  the  blood  of  those  from  the  left  bank. 

determination  of  the  intensity  of  baoteriemia  nado  it 
possible  to  gain  an  impression  of  the  possibilities  of  in- 
Ifecting  fleas  on  experimentally  infected  jirds,  because  it  is 
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I  known  that  in  feeding  flats  drink  approximately  0.2  »  0.3  oo  of 
the  rodsnt'e  blood  (L.  V.  Bryukhanov*.  V.  A.  Sarder,  and  M.  Z.  Levi. 
1957  )•  The  differ  ant  behavior*  of  baetarla  of  different  strains 
In  the  bodies  of  nsrldional  jlrds,  expressed  in  quantitative  dtffor- 
enees  in  the  studv  of  baoterienia,  throw  light  on  oertain  unsuooesr  - 
fal  atteepts  at  experlaental  infection  of  fleas  on  infected  jlrds. 

It  is  quite  evident  that  for  the  purpose  of  transferring  the  plague 
microbe  by  naans  of  flea 3  saqperlaentelly  consideration  should  be 
given  to  the  characteristics  of  bactesleeia  associated  with  the  use 
of  one  strain  or  another. 


Table  8 


1.  attain  of  Plague  Bacterial  2,  Infection  Dote*  in 
nienobe  bodies j  3.  Meridional  Jirdai  4,  of  the  Right  Bank' 

5.  of  the  Uft  Benki  6,  Number  of  Jirdo  Studied;  ?.  BscterU 
eeU  ini  *  8.  Cwivedj  9.  Died, 


The  blood  serum  of  certain  jirds  was  investigated  ! 
one-and-a-half  months  after  infection  by  the  passive  hemag¬ 
glutination  reaction  for  the  presence  of  antibodies  to  the 
capsular  substance  of  the  plague  microbe  (fraction  1A  of 
strain  133)*  Jive  right-bank  meridional  jirds  infected  with 
brain-  2 <#7  were  investigated,  but  in  no  ease  were  antibodies 
found*  At  the  same  time,  among  17  left-bank  animals  anti¬ 
bodies  were  found  in  three  (average  titer,  1:25)*  In  right- 
bank  (six  animals,  average  titer,  1:5?)  and  left-bank  (15 
animals,  average  titer,  1:1431)  meridional  jirds  infected 
with  strain  403*  antibodies  were  found  in,  respectively-, 
fire  and  12  cases.  These  materials  are  in  agreement  with 
data  concerning  the  different  qualities  of  strains  and  re¬ 
sults  of  the  study  of  bactariamia*  The  impression  is  created 
that  left-bank  meridional  jirds  respond  to  the  injection  of 
plague  microbe  by  a  more  pronounced  immunological  reaction 
than  right -bank  animals* 


Conclusions 

1*  Simultaneous  testing  of  infectious  sensitivity  of 
meridional  jirds  of  the  right  and  loft  banks  of  the  Volga  to 
plague  showed  that  right -bank  animals  are  approximately 
50,000  times  more  sensitive  than  left-bank  animals,  which 
are  the  main  reservoirs  of  plague  in  the  Volga-Ura?  focus* 

The  average  length  of  life  of  the  animals  which  died  and  the 
pathological  changes  wore  also  significantly  different*  Those 
differences  in  infectious  sensitivity  went  far  beyond  the 
limits  of  possible  error* 

2.  The.  intensity  of  bacteriemia  ami  in  connection 
with  this,  the  total  quantity  of  toxic  substances  in  the 
bodies  of  right-bank  meridional  jirds,  were  considerably 
greater  than  in  those  from  the  left  bank*  This  fact,  by  and 
large,  explains  the  differences  in  infectious  sensitivity  be¬ 
tween  the  two  populations  of  meridional  jirds.  Iranuno logical 
reactions  and  pronounced  pathological  ohanges  in  the  internal 
organs  are  evidenoe  of  an  active  process  of  elimination  of 
plague  bacteria  from  the  bodies  of  left-bank  meridional  jirds. 
'Die  lower  sensitivity  of  left-bank  jirds  to  the  plague  toxin 
than  that  of  the  right -bank  animals  is  not  the  main  reason 
for  differences  between  these  populations  with  regard  to  the 
infectious  sensitivity  to  the  plague  pathogen* 

3*  Crested  jirds  from  the  right  and  left  banks  of  the 
Volga,  which  are  secondary  reservoirs  of  plague,  did  not  show 
any  essential  differences  in  infectious  sensitivity  to  this 
Infectious  disease, 

4,  Right-bank  and  left-bank  meridional  jirds  were 
equally  sensitive  and  susceptible  to  the  tularemia  microbe 
and  the  bruoellosis  pathogen.  , 

5*  In  a  number  of  plague  foci  ■  where  an  important _ l 
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Ipart  is  playod  by  species  of  rodents  which,  do  not  50  into' 
hibernation  the  main  reservoirs,  on  the  whole,  can  be  con¬ 
sidered  resistant  species;  however,  this  resistance  apparent¬ 
ly  is  tho  result  of  many  centuries  of  constant  involvement  of 
these  animals  in  epizootics. 

S.  Plague  bacteria  strains  297  and  403 »  approxi¬ 
mately  of  equal  virulence  for  white  mice  and  guinea  pigs, 
showod  different  degrees  of  virulence  for  meridional  and 
crested  jirds,  which  can  attest  to  qualitative  differences 
between  these  strains.  Tor  the  purpose  of  reproducing 
bactoriemia  in  left-bank  meridional  jirds  tho  injoction  of 
no  loss  than  107  microbes  of  strain  297  but  only  a  few 
bacteria  of  strain  403  was  required. 
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|  M.  I.  Levi,  B.  S,  Val’kov,  G.  B.  Minkov,  and  Ye.  I.  Novikova  | 

•*  • 

Experimental  Plague  in  Different  Dwarf  Souelik  Populatione 

The  faot  that  plague  outbreaks  occur  epeoifioally  in  the 
extensive  areas  of  Southeast  USSR  has  long  attracted  the  attention 
of  outstanding  mloroblologists  and  epidemiologists.  In  1912,  I,  A. 
Deminsldy,  at  the  oost  of  his  own  life,  ascertained  the  faot  that 
dwarf  soueliks  are  infeoted  with  plague  under  natural  oonditlone. 

In  subsequent  years  the  role  of  this  rodent  in  the  preservation  of 
the  plague  mierobe  has  been  confirmed  by  numeroue  investigators. 

Simultaneously,  the  ecological  trend  in  the  study  of  the 
activity  of  the  dwarf  souelik  was  developed  to  a  great  extent.  The 
life  of  this  animal  is  characterised  by  a  regular  alternation  of 
different  periods  throughout  the  year.  The  awakening  period 
(spring  and  staner)  is  replaoed  by  the  hibernation  period.  Thle 
aotlve  period  lasts  about  five  months— after  awakening  from  hiber¬ 
nation  in  March  mating  begins}  then  comes  gravidity,  feeding  the 
young,  and  the  dlspereal  and  settlement  of  the  young  soueliks. 

During  this  dispersal  and  settlement  of  the  young  the  old  males 
begin  to  hibernate;  after  them  the  old  femalee,  having  aeoumulated 
fat,  also  go  Into  hibernation.  The  young  sousiiks  go  into  hiber¬ 
nation  last. 

The  manifestations -of  plague  in  soueliks  are  dlreetly 
related  to  the  perlodio  nature  of  activity  of  the  animals.  Hie 
largest  number  of  bodies  and  the  greatest  infeetion  of  aousllko 
with  plague  are  found  in  the  susmer,  during  the  period  of  mass 
dispersal  and  settlement  of  the  young  animals.  Precisely  at  this 
time  the  greatest  activity  of  the  animals,  greatest  oontaet  of 
them  with  one  another  and  with  fleas,  is  noted.  The  intensity  of 
the  plague  eplsootio  deoreases  as  hibernation  time  draws  near,  but 
all  attempts  to  find  infected  sousiiks  during  the  period  of  hiber¬ 
nation  proper  have  met  with  failure. .  Incidentally,  afte.'  awakening 
from  hibernation  no  lees  than  JO-4C  days  elapse  before  th«  first 
infeoted  animals  are  found. 

The  most  important .problem  of  plague  episootology  is  the 
mechanism  of  preservation  of  the  microbe  in  the  lntereplsootlo 
period.  Some  investigators  believed  that  the  mierobe  is  preserved 
in  the  bodies mf  infected  animals  (chronic  forms);  others  have  . 

•  insisted  on  the  leading  role  of  fleas  as  reservoirs  of  the  infection 
during  the  hibernation  period  of  the  eouslJks.  V.  8.  Orikurov 
caught  450  soueliks  in  Remontnyy  region  in  1953  immediately  after 
awakening  from  hibernation  (14  March)  in  a  section  where  an 
active  eplsootio  had  been  noted  the  previous  year;  from  one  of 
these  animals  (which  died  17  April)  he  isolated  a  culture  of  plague 
bacteria.  I.  8.  Tinker  and  P.  N.  Stupnltskly,  after  investigating 
l4l  fleas,  found  plague  baoterla  in  one  insect  on  27  February,  that 
is, shortly  before  the  soueliks  waken  from  hibernation. 

I  Along  with  observations  of  episooties  among  sousiiks  an  abun-i 

1  dance  of  data  has  now  been  aeeuwlated  on  the  results  of  _ 1 

experimental  infeetion  of  the  animal e. 


S.  M,  Slkanarov,  A*  A*  Churilina,  N,  A*  Qayskiy  in  1924-1925  studied  the 
susceptibility  and  infectious  sensitivity  of  dwarf  sousliks  to  plague 
experimental^ . .  lua se  authors  succeeded  in  showing  that  susceptibility 
and  infectious  sensitivity  of  the  animals  undergo  considerable  varia¬ 
tions  associated  with  the  ecological  characteristics  of  the  sousliks  at 
j different  periods  of  life.  ! 

S.  M.  Mkanorov  tested  the  seasonal  susceptibility  and  sensitiv¬ 
ity  of  sousliks  to  plague  in  four  experiments  using  120  animals,  begin¬ 
ning  with  the  middle  of  June,  at  intervals  of  two  weeks.  The  largest 
imufcer  of  surviving  sousliks  was  noted  as  the  hibernation  period  was 
:  approached.  The  great  majority  of  sousliks  infected  subcutaneously  (a  ; 
total  of  198  animals)  died  in  the  first  two-seven  days.  In  rare  cases  ; 
lingering  chronic  forms  were  noted.  In  sousliks  which  died  after  a 
mouth,  3.  M.  Mkanorov  succeeded,  only  in  rare  cases,  in  isolating  plag¬ 
ue  bacteria  tram  the  internal  organs  by  bacteriological  or  biological 
methods.  V.  M.  Tuaansldy  did  not  suooeed  in  isolating  piagua  bacteria 
from  the  internal  organa  in  those  eases  where  the  sousliks  died  after 
the  14th  day. 

A.  A.  Chorilina  isolated  the  plague  microbe  from  sousliks  after 
five  months  when  the  animals  had  been  infected  during  the  hibernation 
period.  If  the  infected  animals  awakened,  the  plague  infection  had  a 
course  in  them  which  was  the  same  as  in  the  waking  sousliks,  but  if  the 
animals  continued  to  be  in  a  state  of  hibernation  the  infection  assumed 
a  ohronlo  character. 

Prom  July  1924  through  June  1925  N.  A.  Qayskiy  tested  the  suscep¬ 
tibility  of  the  dwarf  sousliks  to  plague  every  month,  utilizing  242 
animals.  II.  A.  Qayskiy  concluded  that  the  maximum  susceptibility  and 
sensitivity  of  sousliks  to  plague  is  observed  in  June- July,  and  then  it 
decreases  as  the  period  of  hibernation  is  approached;  after  awakening 
fTom  hibernation  it  gradually  Increases  in  April  and  May,  reaching  a 
maxlman  during  a  period  of  dispersal  and  settlement  of  the  young  indiv¬ 
iduals.  The  infection  of  sousliks  during  the  hibernation  period  was 
frequently  aooonpanied  by  preservation  of  the  plague  badllus  at  the 
injection  site  and  in  the  neighboring  lymph  nodes.  After  such  sousliks 
awake  from  hibernation  a  dissemination  of  the  infectious  process  oan 
ooour  with  entrance  of  the  bacteria  into  the  blood,  which  creates  poss¬ 
ibilities  y>r  infection  of  fleas  and  expansion  of  the  epizootic  terri¬ 
tory.  Most  lreqaeatly,  baoteriemU  in  the  infected  sousliks  was  noted 
in  Juae-July,  whereas  in  the  other  seasons  bacteria  were  found  incon¬ 
stantly  in  the  blood.  The  frequency  of  the  local  forms  of  plague  in¬ 
fection  in  sousliks  increased  as  the  hibernation  season  was  approached. 

S.  M.  Mkanorov.  A.  A.  Qnril ina  and  N.  A.  Qayskiy  believed  that 
the  plague  baodUus  oan  spend  the  winter  in  the  bodies  of  sousliks,  in 
which  these  authors  from  time  to  time  noted  chronic  lingering  forms  of 
the  infection  experimentally.  It  should  be  noted  that  these  authors 
did  not  duty  tbs  possibility  of  beoterlal  wintering  in  the  bodies  of 
infected  flees. 

In  1932,  X.  S.  Tinker  and  H.  I.  Xalabukhov,  using  a  limited  num¬ 
ber  of  sousliks  (40  ideals),  infected  adult  males  and  females  as  well 
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as  youag  sousliks,  The  young  sousliks  were  most  sanaTtiraT  after  TJ«b  1 
cane  the  old  females;  the  old  moles  showed  the  greatest  resistance;  they 
survived  in  &  ncuaber  of  oases  after  the  injection  of  several  tens  of 
millions  of  microbe#  of  a  virulent  strain. 

I.  S.  Tinker  and  ie.  N.  Aleshina  in  1955  again  confirmed  the  fact 
that  the  greatest  infections  sensitivity  to  plague  is  shewn  by  young  I 
'sousliks  during  the  period  of  dispersal  and  settlement,  while 
jtanoe  is  shown  by  old  males  just  before  going  into  hibernation.  In  rut 
{the  males  were  mere  sensitive  than  the  females.  The  authors  noted  that 
I  the  metabolic  rate  and  the  degree  of  infectious  sensitivity  coincided;  ; 
{the  more  oxygen  the  animals  consumed  the  more  sensitive  they  were  to  j 
{plague.  { 

Therefore,  various  authors  have  none  to  approximately  the  same 
i  conclusions  concerning  tbs  seasonal  changes  in  susceptibility  and  sen- 
'sitivity  of  dwarf  sousliks.  Incidentally,  it  should  be  added  thrt  acme' 
{authors  indicate  the  need  for  taking  into  consideration  both  the 
in  susceptibility  and  variations  in  the  virulence  of  the  adarcbe  itr^lf* 
•I.  S.  Tinker  emphasises  the  fact  tnat  In  the  sunmertirue  when  diffuse 
epizootics  are  observed  in  sousliks  the  microbe  is  found  in  the  cost 
{ virulent  form.  As  hibernation  is  approached,  as  well  as  inmediately 
after  awakening,  the  virulence  of  the  microbe  decreases.  N.  A.  Gaysidy 
{noted  that  in  some  experimentally  infected  sousliks,  beginning  with 
’August,  it  is  impossible  to  isolate  a  plague  bacterial  culture  by  a  dir- 
iect  inoculation  on  nutrient  media;  the  microbe  is  found  only  by  means 
' of  infection  of  guinea  pigs.  In  various  oases,  H.  A.  Gayskty  succeeded 
jin  Isolating  the  plague  pathogen  by  the  bacteriological  method,  but 
after  suboultorlng  the  colonies  the  bacteria  died.  N,  A.  Qoyskly  be¬ 
lieved  that  the  plague  microbe  spends  the  winter  in  the  bodies  of  the 
hibernating  sousliks,  thereby  undergoing  oertaln  changes  —  a  reduction 
in  virulence  for  laboratory  animals  and  the  ability  to  grow  on  ordinary 
1  nutrient  media.  The  author  believed  that  in  the  body  of  the  hibernating 
;  sousllk  the  plague  bacillus  is  changed  into  an  invisible  form. 

The  main  area  of  distribution  of  the  dwarf  sousllk  is  located  in' 
steppe,  seaddesert  and  desert  regions  on  the  plains  of  Southeast  Europe, 
.the  northern  parts  of  Central  Asia  and  the  northern  Crimea  (S.  K.  Ver- 
ieshchagin).  In  far  ttm  all  places  in  which  the  dwarf  sousllk  lives 
does  the  animal  play  an  essential  part  in  plague  eplaootdlogy;  however,, 
in  the  region  of  the  lower  oooree  of  the  Don,  Volga,  Ural  and  Saba 
Rivers  it  is  regularly  involved  in  epizootics,  in  the  area  between  the 
Volga  and  Don  Rivers,  in  tbs  eastern  Freoauoasua  the  dwarf  sousllk  is 
the  main  and  apparently  the  only  principal  reservoir  of  the  plague  mic¬ 
robe.  However,  even  on  these  territories  not  all  the  areas  are  epiaoo- 
i  tologloally  equivalent.  N,  p,  Mironov  and  others ,  on  the  basis  of  a 
study  of  the  rules  and  regulations  of  the  plague  enzootic  in  s  focus  in 
the  Northwest  Caspian  region  oarriad  out  an  eplsootologlcal  coning  of 
the  various  regions  of  the  focus.  N.  P.  Mironov  pointed  out  that  from 
tbs  viewpoint  of  the  plagoe  enzootic  moot  important  is  the  region  uf 
Tergeni.  Of  lesser  importance,  for  example,  are  the  regions  of  Chnrryy 
.Zeal!  and. the  southern  regions  of  Stalingredskaya  Oblast.  Such  coo* 


elusions  wore  based  on  observations  of  plague  epizootics  on  various 
territories  in  tbs  past  as  veil  as  on  the  study  of  the  eeologloal  and 
physiological  characteristics  of  sousllks  and  their  fleas* 

The  role  played  by  susceptibility  and  infectious  sensitivity  of 
i  the  scusllk  itself  in  the  different  epizo  ontological  significances  of  tb » 
;  various  regions  raaained  unclear.  I.  S*  Tinker  and  Ye*  ft*  Aleshina 
:  studied  the  physiological  condition  of  individuals  and  the  infectious 
'sensitivity  to  plague  in  different  populations  of  dwarf  sousllks*  By  i 
coopering  the  infectious  sensitivity  of  sousllks  caught  in  the  sandy  ' 
region  (as  ve  learned  from  the  authors,  this  va3  the  region  of  Chernyye  \ 
Zemli)  and  sousllks  caught  in  the  lossy  region  (the  region  of  Yergeni)  ! 
the  authors  found  that  the  LD«q  for  the  former  is  five-eight  times  high¬ 
er  than  for  the  latter.  In  these  experiments  286  sousllks  were  used  (72 
males  and  72  females  from  each  region)* 

In  the  present  work  the  sane  aim  was  posed  as  in  the  work  of  I. 

3*  Tinker  and  Ye.  N*  Aleshina  —  a  comparison  of  the  infectious  sensi¬ 
tivities  of  sousllks  from  various  places.  In  contrast  to  uur  predecess¬ 
ors  we  performed  experiments  in  only  one  period,  the  period  of  rut. 

Along  with  infectious  sensitivity  bacteriemia  was  studied  in  the  sous-  : 
llk3. 

The  dwarf  sousllks  were  caught  during  the  period  from  28  March 
to  5  April  1959*  In  this  year  the  nass  awakening  of  sousllks  from 
hitsraation  was  noted  at  the  end  of  March*  and  mass  gravidity  was  noted 
in  the  first  ten-day  period  of  April.  Among  the  females  caught  there  , 
were  only  several  gravid  ones.  The  animals  were  infected  subcutaneous¬ 
ly  with  different  doses  of  the  plague  microbe  (from  10"1  to  10-5  mic¬ 
robes);  white  mice  and  guinea  pigs  were  infected  with  the  doses  at  the 
same  time.  The  same  number  of  males  and  females  were  used  for  each 
infective  dose.  The  weights  of  the  sousllks  ranged  from  70  to  140 
grams,  but  in  the  great  majority  of  cases  it  was  equal  to  90-100  grans. 

In  the  laboratory  of  the  Elista  Plague-Control  Station  the  sous- 
liks  caught  in  the  regions  of  Zavetnoye,  Chemoseraal '  sidy  and  Dosang 
’.rare  infected  on  10  April  with  strain  403  (which  had  been  isolated  from 
red- tailed  jirds  in  AzSSR  in  the  svtmec  of  195?)»  In  the  laboratory 
of  the  Astrakhan*  Plague-Control  Station  the  sousllks  caught  in  the 
region  of  Yenotayevsk  and  Soeang  were  infected  on  17  April  with  strain 
297  (which  had  been  Isolated  from  a  jerboa  In  a  focus  in  the  Northwest 
Caspian  region  in  19^0* 

The  sousllks  which  died  were  subjected  to  a  bacteriological 
study.  Cultures  on  nutrient  agar  wore  taken  from  the  site  of  infection, 
the  regional  lyr*>h  nodes,  the  blood,  liver,  spleen  and  lungs.  All  the 
cultures  were  made  on  nutrient  agar  of  the  same  swries,  on  which  even 
single  microbes  had  been  grown  out*  Thus,  in  culturing  five,  50  and 
500  microbes  of  strain  297  an  average  (of  three  plates;  of  3.6,  20.3 
and  244*3  colonies  grew  out  per  plate* 

The  surviving  animals  infected  with  strain  297  were  killed  in 
the  laboratory  of  the  Astrakhan'  Plague -Control  Station  on  the  39th- 
42nd  day  after  infection  and  were  studied  by  the  bacteriological  method, 
whereas  In  the  laboratory,  of  the  5Ult%  PUfue-Cpntrdl  Station  tha 

.  ... 


surviving  snivels  were  left  for  subsequent  study  of  tho  blood  soma  of 
the  snivels  In  tho  passive  hsaagglntination  reaction  at  various  porlods 
of  tin. 

Tho  results  of  comparative  study  of  tho  Infectious  sensitivities 
of  sousliks  Arm  various  places  are  shown  in  Table  X* 

There  me  a  large  rubor  of  anliiale  which  died  In  which  plague 
bacteria  were  not  found*  The  sousliks  which  died  before  the  11th  day 
after  the  infection* the  cultures  from  the  organa  of  which  remined 
sterile  have  been  put  in  the  appropriate  coluvn  of  the  Table*  The 
;  anfl—le  which  died  after  the  tenth  day  and  froa  vhiob  it  was  ivpossibls 
j  to  isolate  the  plague  bacteria  were  put  in  the  surviving  group*  In  ax- 
iperiaant  1  six  out  of  the  114  surviving  arrival  e  were  of  this  type;  in 
jexperiwsnt  2,  15  out  of  55*  it  the  earn  tine*  in  the  earlier  periods 
i  (up  to  the  11th  day)  no  cultures  were  isolated  in  26  entasis  which  died) 
in  soqperljwnt  1;  la  exparlmnt  2,  la  a  total  of  10*  FTon  the  data  pre-j 
seated  below  eoneerning  baeterleeda  it  beoonee  dear  that  the  duration  : 

;  of  finding  bacteria  in  the  blood  of  sousliks  infected  with  strain  297  j 
jie  considerably  greater  than  the  duration  of  bacterlesia  In  eousllka 
j  infected  with  strain  403*  This  eoapariaon  suggests  the  idea  that  deathj 
of  at  least  pert  of  the  andaale  in  which  no  culture  vas  isolated,  both  i 
in  the  early  and  late  periods,  was  brought  about  by  plague  infection; 
j  however,  the  absence  of  bactericlogioal  confirvetton  caused  us  to  ax- 
;  elude  those  animls  whioh  died  before  the  11th  day  after  infection  Trot 
I  the  data  for  calculation  of  the  LD«o  and  the  standard  error.  The  LD50  ; 
was  calculated  by  the  mthod  of  Reed  and  Moaneh;  the  standard  error, 

I  froa  the  Fiat!  fonexla.  The  aidmle  whioh  died  without  isolation  of  a 
plague  bacteria  culture  In  the  later  periods  were  oategorised  in  the 
g/oup  of  surviving  sousliks.  It  my  be  supposed  that  sterility  of  tbs 
,  cultures  on  agar  was  explained  by  the  preaence  of  soae  subotanoe  in  the 
soualik  tiaeuea  whioh  suppressed  the  growth  of  plague  bacteria.  Below,) 
direct  proof  of  the  fact  that  despite  the  absence  of  growth  in  cultures; 
iron  internal  organs  and  Aron  the  blood  of  part  of  the  soualllcs  vhiob  j 
died  plague  bacteria  in  a  nuaber  of  oases  were  found  intra  vitan  in  the' 
peripheral  blood  of  such  animls ,  whereby  not  unoomorOy  the  blood  was  ; 
profusely  seeded,  at  Urns  several  hours  before  the  anlml  died.  In  j 
s am  cases  it  was  possible  to  show  that  In  the  bodies  of  sousliks  in 
whioh  no  plague  bacteria  were  found  on  dissection,  the  pathogen  wlti-  | 
plied  actively  during  the  life  of  the  snivel  and  entered  the  blood. 

Sana  practical  workers,  like  the  authors  of  the  present  work,  have  noted 
that  in  a  nuaber  of  oases,  on  attempts  to  isolate  phage  Aron  the  inter¬ 
nal  organs  of  sousliks,  when  swears  are  taken  on  agar  on  whioh  plague  { 
bacteria  colonies  have  grown  out,  the  latter  undergo  a  vitreous  degener¬ 
ation  and  die  when  suhoultured  on  agar.  However,  this  idea  needs  check- 
ing  and  care  Ail  study* 

The  feet  is  striking  that  death  of  the  animls  without  isolation 
of  a  culture  occurred  acre  often  after  infection  with  mailer  dotes  1 
froa  dotes  of  10"*  to  10*,  21  soualiks  died;  Arm  doses  of  loZ-lQ?,  15  ' 
snivels  died. 

/bovwjmnttcs  vul«&  of  the  441a  on 
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sex  differences  in  the  infections  sensitivity  to  plague.  In  oar  exper¬ 
iments  males  during  the  period  of  rat  were  apparently  somewhat  core  sen 
sitive  than  females;  however*  this  difference  did  not  go  beyond  the 
j  limits  of  the  standard  error  (Table  II) • 

feble  II 

|  Sex  Differences  in  the  Infectious  Sensitivities  of  Adult  Sousliks  (in  j 

Decimal  Logarithms)  ! 
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1,  Number  of  experiments;  2.  Strains  of  plague  bacteria;  3.  LDm;  4. 
Females;  5»  Males;  6.  Difference  in  the  LD^q;  7.  Standard  error;  8. 

3  of  standard  errors. 

In  both  experiments  the  sum  of  the  standard  errors  was  greater 
than  the  difference  in  the  ID50,  which  did  not  permit  drawing  any  con-  : 
elusion  as  to  the  significance  of  sex  differences  in  our  experiments* 
Possibly  these  differences  actually  exist;  however,  for  convincing  proof 
of  this  the  number  of  andmAls  used  mast  be  considered  inadequate* 

In  comparing  the  data  of  Table  I  It  may  be  concluded  that  in  ex¬ 
periment  1  sousliks  caught  in  the  region  of  Zavetnoye  were  most  resist¬ 
ant.  The  average  life  spans  of  the  animals  which  died  indicated  this. 
These  differences  went  beyond  the  limits  cf  possible  error.  In  exper-  \ 
iment  2  a  difference  was  also  found  la  the  infectious  sensitivity  of 
'sousliks  to  plague  which  had  been  caught  in  the  region  of  Tenotayevsk  ‘ 
.and  the  region  of  Dosang,  but  in  this  case  the  differences  were  only 
slightly  greater  than  the  sum  of  the  standard  errors  (see  Fig.  1  Table 

m>. 

The  fact  attracts  attention  that  sousliks  caught  in  tl»  region  of 
Dosang  and  infected  with  different  strains  of  plague  bacteria  showed 
different  infectious  sensitivities  with  relatively  the  same  virulence 
of  both  strains  for  laboratory  animals.  This  difference  may  be  explain¬ 
ed  by  the  fact  that  for  experiments  1  and  2  the  sousliks  had  been  caught 
in  different  places,  separated  from  one  another  by  five- ten  kilometers. 
.\'or  should  differences  in  the  strains  be  overlooked. 

The  increased  resistance  of  sousliks  from  the  region  of  Zavetnoye 
can  be  explain*'*  by  the  fact  that  the  region  of  West  Yergeni  is  consid¬ 
ered  most  important  in  the  plague  enzootic  in  the  Northwest  Caspian 
focus.  Other  regions  in  this  focus  are  of  lesser  importance.  What  hasi 
been  stated  can  give  evidence  cf  the  hereditary  nature  of  resistance  to; 
plague  In  .5 cuslika. flight lnjthe..?!0£^0_?f  JftV^o^Lllowexer,  in, this.,: 
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!  Table  III 

I 

|  The  Significance  of  Differences  in  Infectious  Sensitivity  of  Different 
Dwarf  Souslik  Populations  to  Plague  (in  Decimal  Logarithms) 
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:  1*  Lumber  of  experiment  and  strain;  2*  Place  in  which  sousliks  were 
caught;  3.  LD50;  4,  Standard  error;  5«  Chemozemel*skiy;  o.  Zavetnarye; 
?.  Dosang;  8.  Yenotayevsk. 


,  case  these  interrelationships  are  not  so  clear  as  in  the  mcridioiiai 
■  jirds  of  the  right  and  left  banks  cf  the  Volga  River,  and  this  idea 
should  not  be  considered  substantiated  in  any  way  to  date.  It  should 
not  be  forgotten  that  in  sousliks  a  definite  protective  factor  against 
epizootics  is  constituted  by  the  summer  and  winter  hibernation,  whores' 
in  left-bank  meridional  jirds  a  high  degree  of  resistance  to  infection  • 
contributes  to  preservation  of  the  species.  It  should  be  considered 
that  these  differences  have  exerted  an  essential  influence  upon  the  de¬ 
gree  of  resistance  of  the  animals  to  plague.  For  this  reason  ire  are 
speaking  here  about  trie  genetic  conditioning  of  the  increased  resistance 
of  sousliks  from  the  region  of  Zavetnoye ,  while  it  has  been  a  number  of 
i years  now  that  in  the  Northwest  Caspian  focus  no  plaguo  bacteria  havu 
been  isolated  from  rodents  or  their  ectoparasites  because  or  arive 
measures  for  suppression  of  the  focus,  despite  extensive  investigation. 

In  the  region  of  Dosang  sousliks  in  the  past  wore  Involved  in 
epizootics  considerably  moro  often  than  in  the  region  of  Yenotayevsk. 

On  the  basis  of  the  comparative  study  made  the  conclusion  car.  be 
drawn  that  sousliks  caught  in  various  places  possessed  a  somewhat  differ- 

..  74 


Sent  infectious  sensitivity  during  the  period  of  rut;  however,  the  reasons 
{for  these  differences  still  await  explanation.  { 

The  times  of  death  of  animals  in  which  bacteria  were  found  in  the 
.internal  organs  varied,  but  in  all  cases  they  were  no  more  than  a  month i 
'In  sousliks  infected  with  strain  403  the  maximum  period  during  which  ! 

;  bacteria  were  found  in  the  organs  of  the  animal  which  died  was  1?  days] 
.in  sousliks  infected  with  strain  297  they  were  found  no  later  than  the  j 
20th  day;  in  white  mioe,  the  18th  day;  in  guinea  pig3,  the  29th  day. 

Qf  13  surviving  sousliks  caught  in  the  region  of  lenotayovsk  and’ 
killed  on  the  39th-42nd  day  after  infection  with  3 train  297*  a  small 
number  of  bacteria  were  found  in  the  lymph  nodes  of  only  one  (five 
colonies  in  the  culture).  At  the  same  time,  of  18  surviving  sousliks 
;fr<*i  the  region  of  Dosang  killed  on  the  40th-42nd  day  after  infection  i 
with  strain  297  plague  bacteria  were  found  in  the  internal  organs  (spleen, 
liver  and  lungs)  of  six  (as  a  rule  these  were  single  colonies  in  the  j 
cultures,  but  in  one  case  an  abundant  growth  was  obtained  from  the  spleen 
and  lungs). 

In  12  surviving  white  mice  and  four  guinea  pigs  infected  with 
strain  297  and  killed  on  the  43rd~45th  day  after  infection  it  was  ia- 
•p^ible  to  isolate  plague  bacteria. 

Pathological  changes  in  sousliks  of  different  sexes,  from  diff¬ 
erent  places  which  had  been  Injected  with  different  strains  of  plague 
bacteria  were  approximately  the  same  —  mucoid  edema,  hemorrhages, 
abscesses  or  necrosis  at  the  site  of  injection,  enlargement  of  the 
lymph  nodes,  change  in  the  size  and  caLor  of  the  spleen  and  liver,  and 
hyperemia  of  the  lungs.  Not  uncommonly,  necrotic  areas  were  found  in 
the  liver  and  spleen.  It  should  be  pointed  out  that  in  a  number  of 
cases  when  the  souslik  died  and  cultures  from  the  internal  organs  re¬ 
mained  sterile,  a  marked  cachexia  of  the  body  and  pathological  changes 
in  some  organs  were  found  at  the  time  of  dissection. 

During  the  first  eight  days  after  infection  140  sousliks  —23 
animals  from  each  place  ~  were  studied  for  bacterial  content  in  the 
peripheral  blood.  Two  males  and  two  females  were  used  fcr  each  infect¬ 
ive  dose  for  the  purpose  of  studying  bacterieirda.  In  the  laboratory 
of  the  XLista  Plague-Control  Station  blood  from  the  infected  animals 
was  investigated  every  six  hours ;  in  the  laboratory  of  the  Astrakhan1 
Plague-Control  Station  the  studios  were  al30  made  at  six  hour  periods , 
but  at  night  one  examination  was  omit tod.  The  blood  of  3ousliks  was 
Uken  from  an  incision  in  the  tail  by  a  bacteriological  loop,  the  size 
of  which  was  measured  by  two  methods.  By  the  first  method  a  mer.st'-ed 
quantity  of  whole  blood  was  p cured  into  the  depression  of  a  detrescio n 
rlide;  then  all  the  blood  was  transferred  to  agar  with  the  lacy;  the  vol¬ 
ume  of  the  loop  was  equal  to  tho  volume  of  blood  in  the  depression  div¬ 
ided  by  the  number  of  times  Hood  was  taken  by  the  loop.  In  the  second 
method  a  comparison  was  made  of  the  number  of  red  blood  C3ll :  per  cubic 
millimeter  of  blood  of  a  rodent  with  the  number  of  red  blood  cells 
ricked  up  by  the  loop.  The  second  figure  was  divided  by  the  first,  and 
the  quotient  was  the  volume  of  the  loop.  The  rrunber  of  red  blood  coils 
piaked  up  by  the. loop  was  counted  in  a  chamber  after  pralimirs»r^ 


rinsing  of  the  loop  in  one  oo  of  physiological  saline  ablution  (the 
outer  of  red  blood  oells  in  the  entire  volume  of  physiological  saline 
solution  is  calculated)*  In  the  seoond  method  the  volume  of  the  baoter. 
iologioal  loop  is  equal  to  the  muter  of  red  blood  cells  per  cubic 
millimeter  of  physiological  scline  solution  multiplied  by  1,000  and 
•divided  by  the  muter  of  red  blood  cells  per  cubic  millimeter  of  blood 
I  of  the  rodent* 

Both  methods  gave  the  same  results,  whereby  the  volume  of  the 
loop  in  the  laboratory  of  the  SLista  Plague-Control  Station  amounted 
approximately  to  one  cubic  millimeter;  in  the  laboratory  of  the  Astrak¬ 
han'  Plague- Control  Station,  to  approximately  three  cubic  millimeters. 
One  loop  of  souellk  blood  i as  seeded  on  an  agar  plate,  and  the  number 
of  colonies  which  grew  out  was  counted*  Quantitative  study  of  baoter-  j 
leads  makes  it  possible  to  estimate  the  epizootological  significance  of  j 
[the  finding  of  bacteria  in  the  blood,  because  it  is  known  that  fleas  ] 
suck  up  approximately  0.2-0. 3  cubic  millimeter  of  rodent  blood. 

The  results  of  study  of  bacterlemia  in  infected  sousllks  are 
shorn  on  graphs  presented  below,  where  eaoh  horizontal  row  represents 
the  results  of  determination  of  bacteria  in  the  blood  of  one  sous  Ilk.  j 
The  first  two  rows  of  the  infective  dose  are  for  males;  the  last  two 
rows,  females*  For  those  animals  vhieh  died  the  time  of  death  and  the  j 
result  of  bacteriological  examination  of  the  internal  organs  are  indica¬ 
ted.  The  number  of  bacteria  in  the  blood  of  soosliks  at  various  periods 
iis  represented  in  Tig.  2,  3*  4,  5  and  6  by  means  of  the  shading  of  diff4 
erent  areas* 

!  In  a  amber  of  oases  the  peripheral  blood  of  the  souslik  was 

persistently  sterile,  despite  the  fact  that  the  plague  pathogen  was 
[found  in  the  internal  organs  of  the  animal  after  Its  death.  It  should 
[be  considered  that  in  these  eases  bacterlemia,  even  on  the  eve  of  death, 
[was  so  brief  or  so  slight  that  it  could  not  be  detected  by  means  of  the 
Imethod  adopted*  On  the  other  hand,  oases  were  observed  in  which  in  the ; 
sousllks  bacteria  were  found  in  the  blood  intra  vitan,  but  after  death  ! 
of  the  t  the  cultures  from  the  internal  organs  remained  sterile. 

The  same  result  was  sometimes  observed  in  those  sousllks  in  which  sev-  • 
eral  hours  before  death  an  intense  baoterlomdLa  was  noted.  Such  facts 
still  await  explanation. 

In  the  analysis  of  the  data  of  baoterfmada  differences  between  j 
the  plague  bacteria  strains  were  most  prominent.  In  animals  infected 
with  strain  403  no  bacteria  was  found  more  than  five  days  after  infect¬ 
ion.  In  sousllks  infected  with  strain  297  bacterlemia  was  studied  for 
eight  days;  however  this  period  should  be  oonsidered  inadequate,  because 
it  nay  be  assumed,  and  not  without  reason,  that  the  bacteria  were  pres¬ 
ent  in  the  blood  of  the  animals  even  later. 

In  all  those  oases  where  bacteria  were  found  In  the  blood  of  sou* 
Oiks  infected  with  strain  403  the  animals  died,  whereby,  as  a  rule, 
death  of  the  i*  occurred  immediately  after  the  finding  of  baoter- 
lmmLa.  Baoteriewia  of  this  kind  is  usually  called  preagonal.  Baoter-  i 
■i—d*  usually  occurred  in  those  sous  like  which  had  been  infected  with 
a  dooe  of  1,000  microbes  of  strain  403  <*  a^j.jtereb^  bactmria  were  . 
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+  Hague  'iacterie  Fonnrt  In  the  Blood  or  Org\ns  of  ti»e  Desd  Bocslxk 
-  »«o  Plaguu  Bacteria  Found  In  the  Slood  or  Organs  of  the  Uend  Jouclik; 
-8,  day  of  death  of  the  sousllk  /this  nay  not  necessarily  be  -B;  it  may 
be  -10  or  -6  a3  the  case  aay  bjjT 

Fig*  l,  Bacteriemia  in  boualiks,  strain  403  (Cnerrosenel’skiyj*  1. 
Blood  culture  sterile;  *.  1-10  colonies  la  culture;  3.  More  tnan  ICC 
colonies  in  culture;  4*  Doao  of  inf cotton  in  nicrobes. 


Fig.  3*  Baotarlaaia  in  souslUca  (Zoaatncya).  Strain  403*  1.  Doea  used 
far  infaction  in  sdcrobaa. 


found  in  tho  blood  of  far  from  all  aniaals  infects  with  largo  dose*. 

A  diffaront  pioturo  vu  obaaraad  in  soualiks  infaotod  with  3 trait 
297.  In  som  baetariaa&a  was  notod  during  tha  firai  icw  days 

attar  inf  action;  fraquanfcly.  baetaria  wore  found  on  tho  fourth-sixth 
day  as  vail  as  prior  to  tba  daaih  of  tba  aninals.  Intonso  baetariasaU 
waa  racordad  usually  saaaral  days  bafera  daath*  Not  unoonaonly*  aons- 
lika  in  whioh  ai  tiaaa  intanaa  baotariaaia  was  racordad  suraiaad,  which 
waa  not  obaaraad  in  tba  oaaa  of  anlaala  inf ao tad  with  strain  403*  Of 
flaw  suraiaing  aoualika  lnfactad  with  strain  297  and  Idllad  on  tha  24th. 
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Fig.  4.  Bactariemia  in  soosliks  (Dosang),  3train  403. 


day  with  negative  results  of  bacteriological  examination  of  the  inter¬ 
nal  organs,  plague  bacilli  had  b«en  found  in  the  blood  in  three  of  the 
animals  during  life.  Of  12  surviving  sousliks  killed  on  the  3?th-^2nd 
day  after  infection  a  few  bacteria  were  found  in  only  tvo  oases  in  V.ie 
cultures  from  the  internal  organs,  whereas,  during  life  of  the  anlml3 
bacteria  had  been  found  in  the  blood  of  ten  souslika.  Cn  the  basis  of 
the  data  presented  it  may  be  supposed  that  the  souslik  nr  garden  active¬ 
ly  eliminates  plague  bacteria  when  the  animals  are  infected  with  strum 
297.  In  the  soucliks  bacteriemia  frequently  occurred  *fter  the  inject¬ 
ion  of  such  small  doses  as  0.1,  1  cuvi  10  microbes.  3aot*ri&  wv"  ^tnnd 
in  the  olood  of  the  great  majority  of  infected  scusliku  examined. 

k  aurscry  glance  at  the  graphs  presented  is  sufficient  to  con¬ 
vince  one  of  the  definite  differences  in  the  nature  of  bacterioncu  in 
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Fig*  5* 


Bacterlemia  in  sousliks  (Tenotayevsk),  Strain  297* 


tha  iousliks  inf  acted  with  different  strains  of  plague  bacteria.  A  com* 
parativ*  study  of  infectious  sensitivity  was  made  with  the  same  strains 
in  different  populations  of  the  meridional  jird  (this  work  is  being 
published  In  the  present  collection),  whereby,  qualitative  differences 
were  demonstrated  in  the  strains,  which  was  evidenced  by  different 
virulences  of  them  for  meridional  and  crested  jirds  with  approximately 
the  same  virulence  for  whit*  mice  and  guinea  pigs*  However,  even  in 
the  work  with  jirds  even  greater  differences  were  demonstrated  between 
tha  strains  with  respect  to  baoter lamia.  While  strain  *+03  oaused  bac- 
terier-da  in  meridional  jirds  from  the  left  bank  after  the  injection  of 
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Kig,  6.  Bacteriosia  1ft  sousliks  (Dosang),  Strain  29?.  1.  Dose  used 
for  Infaction  in  microbes. 


such  snail  doaea  as  0.1,  1  and  10  microbes,  strain  297  under  similar 
conditions  caused  baoteriaaia  only  after  the  injection  of  such  doses  as 
10  million  microbes  or  more*  In  the  present  work,  where  the  strains 
were  the  sane  in  their  wirulenoe  for  white  aloe,  guinea  pigs  and  sous, 
liks,  clear-out  differences  were  demonstrated  in  the  nature  of  bacter¬ 
ial*,  Apparently,  this  trait  is  of  essential  importance  for  the  do. 
termination  of  differences  in  plague  bacteria  strains. 

Cn  the  basis  of  the  pioture  of  bacterlecda  in  sousliio  it  is 
impossible  to  find  any  definite  differences  in  different  dwarf  souslik 
populations.  It  may  be  noted  only  that  among  sousliks  infooted  with 
strain  29’  baoterianda  was  more  often  encountered  in  animals  caught  in 
the  Dos auig  region  (in  2k  cases)  than  in  aidaels  oaught  near  YenoUyevsk 


Conclusions 


1.  ftiring  the  period  of  rut  differences  are  found  in  the  infec- 1 
tious  sensitivities  of  males  and  females  to  plague;  however,  this  dif f - 1 
erence  could  have  been  chance,  because  it  did  not  exceed  the  standard 
, error. 

!  2.  Sousliks  caught  in  different  places  (Zavetnoye,  Cheraozemel 1 

skiy,  Dosang,  Yenotayevsk)  possessed  different  degrees  of  infeoticas 
sensitivity  to  plague;  however,  the  reasons  for  these  difference?  await, 
their  explanation. 

3.  Quantitative  study  of  baeteriemia  in  infected  sousliks  showed 
an  essential  difference  in  the  nature  of  this  process  between  animals 
infected  with  different  strains ,  which  is  evidence  of  qualitative  diff¬ 
erences  in  the  latter. 
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4 

Sensitivity  of  Young  Sousliks  Taken  From  Different  Geographic  Places  j 

to  the  Plague  Microbe  and  Toxin  I  i 

•f  •  J 

•1 ;  4  \ 

Among  wild  rodents  which  are  the  reservoirs  and  sources  of  plague  j 

infection  a  great  part  is  played  by  the  dwarf  souslik,  the  most  numerous  j 

species  in  the  Northwest  Caspian. 

In  the  recent  past  (between  1913  and  1935)  diffuse  epizootics  of  j  i 


plague  were  recorded  almost  yearly  on  a  considerable  part  of  this  terri¬ 
tory  among  these  roder.s,  which  here  were  the  main  sources  of  the 
plague  pathogen  (N.  F.  Mironov,  I.  S.  Tinker,  P.  I.  Shiranovich,  A. 

K.  Shishkin,  1957;  N.  P.  Mironov,  1957). 

In  the  works  of  S.  M.  Nikanorov,  N.  A.  Gayskiy  (192c),  I,  S. 

Tinker  and  N.  I.  Kalabukhov  (1934),  and  I.  S.  Tinker  (1940)  and  others 
problems  of  susceptibility  and  infectious  sensitivity  of  the  dwarf 
souslik  to  plague  are  quite  well  discussed  in  accordance  with  age, 
physiological  condition,  season,  and  other  environmental  conditions 
influencing  the  activity  of  this  rodent.  It  has  been  established  that  adult 
sousliks  are  less  susceptible  and  sensitive  to  plague  at  the  time  of  going 
into  hibernation  and  particularly  during  the  period  of  hibernation  in  the 
winter  and  are  more  susceptible  in  the  summer,  in  May- June  (N.  A. 
Gayskiy,  1926).  The  susceptibility  of  sousliks  is  also  distinguished  by 
sexual  features.  The  males  prove  to  be  more  resistant  (I.  S.  Tinker 
and  N.  I,  Kalabukhov,  1934).  The  young  sousliks,  particularly  during 
the  period  of  dispersal  and  settlement,  possess  the  greatest  suscepti¬ 
bility  and  sensitivity. 

N,  I.  Kalabukhov  and  coauthors  (1959)  believes  that  the  main  factor 
influencing  susceptibility  of  the  rodents  is  their  physiological  condition. 

Meyer  (quoted  by  Pollitzer,  1954)  in  his  works  confirmed  the  fact 
of  the  greater  susceptibility  of  young  sousliks.  At  the  same  time, 
despite  the  data  of  I.  S.  Tinker  and  N.  I.  Kalabukhov,  in  his  works 
he  established  the  fact  that  adult  males  are  more  susceptible  to  plague 
than  adult  females.  According  to  the  results  of  study  of  susceptibility 
to  plague  in  450  sousliks  the  author  concludes  that  various  factors, 
particularly  the  duration  and  nature  of  the  course  of  plague  epizootics 
on  the  given  territory  in  the  past,  exert  an  influence  upon  its  degree. 

I,  S.  Tinker  and  Ye,  N.  Aleshina  (1955)  studied  the  susceptibility 
of  sousliks  from  different  landscape-geographic  regions.  Thereby, 
they  established  the  fact  that  sousliks  taken  from  loamy  soil  are  more 
susceptible  to  plague  than  sousliks  which  live  on  sandy  soils.  They 
Explain  this  phenomenon  by  different  physiological  conditions  of  the  j 
i —  '  — 1 
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[  Rodents  taken  from  different  places.  The  authors  established  a  \ 
relationship  between  the  susceptibility  of  sousliks  to  plague  and  the 
gas  exchange  level  ^etabolic  rate^ 

The  effect  of  the  physiological  condition  of  rodents  on  the  degree 
of  their  susceptibility  to  the  plague  pathogen,  described  by  the  authors 
quoted  above,  is  beyond  doubt.  At  the  same  time,  the  problem  of  the 
effect  of  the  epiaootoiogical  past  of  the  territory  on  which  the  souslik 
populations  are  remains  unclear.  Natural  selection,  under  conditions 
of  prolonged  contact  with  the  plague  pathogen  and  active  epiajotics, 
could  have  reinforced,  by  heredity,  the  tendencies  toward  reduction 
of  susceptibility. 

The  aim  of  the  present  work  was  a  determination  of  the  plague 
susceptibility  of  young  sousliks  caught  on  the  Yergeni  Heights,  where 
for  a  number  of  years  (between  1913  and  1935)  diffuse  plague  epizootics 
had  been  recorded  among  the  dwarf  sousliks,  and  on  territory  where 
epizootics  had  been  recorded  less  often  (1925,  1936  --  Chernyy  Zemli 
in  the  region  of  the  Ch ernozemel' skiy  Sovkhoz;  1938-1940,  1942,  1946- 
1947  --  on  the  left  bank  of  the  Volga  in  the  region  of  Dosang  station). 

In  an  experiment  performed  in  June  1959  32  sousliks  from  each 
place,  a  total  of  96,  were  used.  Part  of  the  rodents,  which  died  of 
extraneous  causes,  was  excluded  from  the  experiment.  The  infection 
was  given  with  a  virulent  strain  403,  isolated  from  the  red-tailed 
jird  in  Azerbaydzhan  in  1958,  subcutaneously  with  doses  of  1,  10,  100, 
1000  microbes.  The  LD,.q  was  calculated  by  the  Kerber  method.  The 
results  of  the  experiment  are  shown  in  Table  1. 

For  the  purpose  of  comparing  sensitivity  of  young  and  old  sousliks 
to  plague  we  are  presenting  the  experimental  results  with  the  old 
sousliks,  which  were  infected  in  April  1959. 

The  young  sousliks  used  in  the  experiment  died  of  plague  with  sub¬ 
sequent  isolation  of  the  culture,  as  a  rule,  on  the  fourth-ninth  day, 
and  only  four  sousliks  out  of  35  died  after  the  tenth  day.  Dissection 
of  the  rodents  showed  that  in  the  majority  of  sousliks,  both  old  and 
young,  no  apparent  changes  were  found  in  the  organs,  with  the  excep  ¬ 
tion  of  a  marked  congestion  cf  the  lungs,  and  sometimes  even  several 
necrotic  nodules.  Only  in  which  rodents  which  died  in  the  later  periods 
were  pathological  changes  observed  in  other  organs  also:  the  spleen 
and  the  liver. 

All  this  is  evidence  of  the  fact  that  the  majority  of  sousliks  died 
of  acute  plague.  No  difference  in  the  pathological  picture  between 
old  and  young  sousliks  was  noted. 

In  our  experiments  !  'th  males  and  females  were  infected  equally 
with  plague;  it  was  impossible  to  find  any  difference  in  sensitivity 
^depending  on  sex.  ] 
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Table  1 


Sensitivity  of  Young  Sousliks  of  Differ er*  Populations  to  Subcutaneous 

Infection  with  the  Plague  Pathogen 
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1.  place  at  which  sousliks  were  caught;  2.  dose  of  infection  in  microbes 
3.  died;  4,  survived;  5.  LD,  in  microbes;  6.  Zavetnoye  sousliks;  7, 
Chernozemel’skiy  sousliks;  8.  Dosang  souses;  9.  control:  10.  white 
mice;  11,  guinea  pigs. 

As  is  seen  from  Table  1,  the  LD^q  in  young  sousliks  taken  from 
the  territory  of  Zavetnoye  village  was  equal  to  57  microbes;  from 
Che rnozem el •  skiy  Sovkhoz,  46;  from  Dosang  station,  42  microbes. 

These  data  attest  to  the  fact  that  the  young  sousliks  taken  from 

the  territories  described  are  the  same  in  their  sensitivities  to  the 
plague  microbe. 

Comparing  data  obtained  in  experiments  with  young  and  old 
sousliks  (Tables  l  and  2),  we  see  that  sousliks  which  live  on  the  . 
territory  of  Chernozemel'skiy  Sovkho*  and  Dosang  station  possessed  -1 


Table  2 


Sensitivity  of  Old  Sousliks  of  Different  Populations  to  Subcutaneous 

Infection  with  the  Plague  Pathogen 
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♦he  same  sensitivity  to  the  plague  microbe  (Dosang  station:  LD 
for  old  sousliks  --  60  microbes;  for  young  sousliks,  42  microbes. 

At  the  Chernozemel’skiy  Sovkhoz:  the  LD-y  for  old  sousliks,  45 
microbes;  for  young  sousliks,  46).  The  ola  sousliks,  caught  in  the 
region  of  Zavetnoye  village,  possessed  greater  resistance  to  the 
plague  microbe  than  the  young  rodehts  (for  the  old  sousliks  the  LDe0 
was  616  microbes;  for  the  young  ones,  57). 

Analyzing  the  data  obtained  from  the  viewpoint  of  the  epizootic 
past  of  the  territory  on  which  the  sousliks  used  in  the  experiment 
had  been  caught, we  should  note  the  fact  of  an  increased  resistance 
to  plague  infection  among  old  sousliks  caught  in  the  previous  enzo¬ 
otic  focus  of  plague  --  the  village  of  Zavetnoye  (according  to  the 
data  of  M.  I.  Levi,  B.  G,  Val’kov,  G.  B.  Minkov  and  Ye.  1. 
Novikova)  and  the  absence  of  such  a  difference  in  the  young  sousliks. 

Based  on  the  experiments  of  M.  I.  Levi,  B.  G.  Val’kov,  A.  I. 
Shtel’man  and  Yu.  V.  Kanatov,  who  noted  different  .sensitivities  of 
meridional  jirds  from  the  right  and  left  banks  of  the  Volga  not  only 
to  the  plague  pathogen  but  also  to  the  plague  microtoxin,  we  attempted 
to  clarify  the  sensitivities  of  young  sousliks  to  plague  toxin,  particu¬ 
larly  since  in  the  literature  available  to  us  we  have  encountered  no 
such  work,  with  the  exception  of  the  work  of  A.  G.  Kratinov  (1957), 
who  showed  different  degrees  of  sensitivity  of  meridional  jirci;;,  house 
mice  and  other  rodents  to  the  plague  toxin. 

We  used  the  protein  toxin  fraction  obtained  from  a  virulent  strain 
of  B.  pestis  133  by  means  of  mechanical  destruction  of  killed  and 
acetone-dried  microbes  with  subsequent  extraction  with  weak  saline 
solutions  and  precipitated  with  ammonium  salts.  The  protein  frac- 
tion  used  in  the  experiment  possessed  a  pronounced  toxicity  for 
white  mice.  The  results  of  this  experiment  are  shown  in  Table  3. 

In  all,  60  sousliks  were  used  in  the  experiment;  of  these  four 
were  from  the  territory  of  Zavetnoye  village;  36,  from  Che— iozemel’- 
skiy  Sovkhoz;  20,  from  Dosang  station.  In  connection  with  the  small 
number  of  animals  caught  on  the  territory  of  Zavetnoye  village  it  was 
not  possible  for  us  to  compare  their  sensitivity  to  the  toxir.  with  that 
of  sousliks  caught  in  other  places.  However,  we  made  such  a 
comparison  between  the  sousliks  of  the  right  (Chernozemel’skiy 
Sovkhoz)  and  left  (Dosang  station)  banks  of  the  Volga.  As  is  seen 
from  the  Table,  no  essential  difference  was  noted  in  the  sensitivity 
of  these  rodents  to  the  plague  toxin. 

In  this  experiment  a  relatively  low  sensitivity  of  young  souslik.s 
to  the  plague  toxin  was  demonstrated.  This  is  confirmed  by  t.»e 
comparative  data  of  sensitivity  of  sousliks  and  white  mice  to  the 
;  toxii.  (fee  Table  3). 

1 _  •  — 
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Thus,  while  white  mice  weighing  20  grams  died  in  100  per  cent 
of  the  cases  (CI..D)  from  the  minimum  dose  of  toxin,  equal  to  0,1 
to  5  mg,  young  sousliks  weighing  48  grams  survived  in  100  per 
cent  of  the  cases,  even  with  a  dose  of  5  milligrams. 

Conclusions 

1.  Young  sousliks  taken  from  places  which  had  different 
epizootic  pasts  (the  village  of  Zavetnoye,  Chernozemel'skiy  and 
Bosang  station)  showed  no  essential  difference  in  their  infectious 
sensitivity  to  the  plague  microbe. 

2.  Old  and  young  sousliks  caught  in  the  regions  of  Bosang  sta¬ 
tion  and  Chernozemel’skiy  Sovkhoz  did  not  show  any  essential  differ¬ 
ence  in  infectious  sensitivity  to  plague.  Old  sousliks  taken  from  th*' 
region  of  the  village  of  Zavetnoye  were  ten  times  more  resistant  than 
the  young  animals. 

3.  Differences  in  sensitivity  to  plague  infection  were  not  found 
between  young  females  and  males. 

4.  "Voting  sousliks  were  more  resistant  to  the  plague  toxin  than 
white  mice. 
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Lingering  Firms  of  Plague  in  Laboratory  Animal* 

Report  XV.  Dissemination  of  chronic  forms  of  plague  with  reduction 
of  resistance  of  the  macroorganism. 

(Report  X.  Trudy  Rostorskogo-aa-Donu  Gos,  Nauchn.  -Issled. 
Protlvochumno'go  In-ta  (Works  of  the  feostov-nn-bonu  State  Scientific 
Research  blague  CoSrrol  Institute),  Vol.  XV,  No.  1,  1959.  Reports 
XX  and  m  in  the  sixteenth  volume  of  the  same  works.  1959) 

Chronic  plague  in  rodents  baa  been  the  subject  of  discussion  of 
many  investigators  (Simond,  1898;  Kolle  and  Martini,  1902;  Gottschlich, 
1903;  Hats,  1904;  D.  K.  Zabolotnyy,  1906;  S.  M.  Shchastnyy,  1910, 

1912;  the  English  Commission  for  Study  of  Plague  in  India,  1906-1912; 

S.  V.  Suvorov,  1926;  Williams,  1926  and  many  others).  However, 
opinions  about  its  epizootological  significance  have  diverged  even  since 
the  time  of  the  first  works,  which  substantiated  the  participation  of 
rodents  in  the  rooting  of  plague  in  nature. 

Thus,  Simond  and  Gottschlich,  Kolle  and  Martini  believed  that 
chronic  plague  in  rats  may  be  responsible  for  the  preservation  of  this 
.  infectious  disease  in  the  interepisootic  periods  and  give  rise  to  new 
acute  epiaootics.  The  English  Commission,  on  the  basis  of  extensive 
observations,  supplemented  by  histological  studies  of  Ledingham  (1907), 
concluded  that  chronic  plague  is  of  no  aignificance  for  the  rooting  of  this 
infectious  disease  in  nature  and  repreaents  a  stage  in  successful  re¬ 
covery  from  the  acute  form  of  the  disease.  The  Commission  therefore 
considered  it  better  to  cell  the  chronic  form  of  plague  "resolving  plague", 
by  the  same  token  emphasizing  the  impossibility  of  its  subsequent  ex¬ 
acerbation.  The  works  of  the  English  Commission  exerted  s  great 
influence  on  many  .investigators,  and  for  several  decades  the  view¬ 
point  that  dissemination  of  chronic  forma  of  plague  was  impossible 
.  predominated.  This  principle  was  shaken  by  the  works  of  Dujsrdin- 
Beaumets  and  Mossy  (1912),  A.  A.  Churilina  (1915) ,  N.  A.  Gayskiy 
(1926,  1944),  Wu  Lien-  teh  (1928),  V.  S.  Grikurov  (1934)  with  respect 
to  the  part  played  by  hibernating  rodents  in  the  transmission  of  the 
plague  pathogen  from  one  epiaootic  season  to  the  next.  As  far  as  non- 
hibernating  rodents  are  concerned,  not  so  long  ago,  in  1944,  analysing 
extensive  factual  material  on  plague  epidemiology  accumulated  over 
half  a  century  V.  N.  F edorov  wrote  that  there  is  no  reason  for 
|  considering  chronic  plague ‘of  non-hibernating  rodents  a  means  of  | 
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perpetuating  this  infectious  disease  in  nature. 

In  recent  years,  however,  irrefutable  facts  have  been  obtained 
concerning  the  dissemination  of  chronic  forms  of  plague,  both  in 
rodents  going  into  hibernation  and  in  non-hibernating  rodents,  and 
many  authors  have  expressed  the  opinvon  that  chronic  forms  play  a 
part  in  the  maintenance  of  the  plague  enzootic  (O.  M.  Petrunina, 

1950;  V.  M,  Tumanskiy,  N,  M,  Sokolova,  and  N.  K.  Fedutina, 

1951;  N.  A.  Pletneva,  1957;  1..  S.  Malafeyeva,  1957;  T.  I. 

Anisimova,  1959  and  others).  Thereby,  it  is  believed  that  the  cause 
of  exacerbation  of  chronic  forms  of  plague  may  be  a  reduction  in  the 
protective  forces  of  the  body  when  the  rodents  come  under  unfavorable 
existential  conditions.  Nevertheless,  we  have  not  succeeded  in 
finding  a  single  work  in  the  literature  which  gives  direct  proof  of 
the  fact  that  unfavorable  influences  upon  the  body  of  the  rodent  which 
has  the  chronic  form  of  plague  would  lead  to  dissemination  of  the 
infectious  process. 

In  connection  with  this,  we  made  an  attempt  to  learn  experiment¬ 
ally  to  what  degree  unfavorable  factors  can  affect  the  course  and  out¬ 
come  of  chronic  forms  of  plague.  In  the  literature  there  is  mention 
of  the  fact  that  such  attempts  have  not  given  positive  results  (M.  G, 
Akhundov,  1940;  V.  N.  Fedorov,  1944). 

For  the  purpose  of  reducing  the  resistance  of  the  body  we  used 
cortisone  as  well  as  starvation.  The  choice  of  methods  was  not  by 
chance.  It  is  well  known  that  cortisone  in  large  doses  is  a  powerful 
factor  reducing  Ae  resistance  of  animals  to  various  infectious  diseases. 
It  has  been  determined  that  the  administration  of  cortisone  to  white 
mice  markedly  increases  their  sensitivity  to  the  plague  pathogen 
(Payne,  Larson,  Walker,  Foster  and  Meyer,  1955;  S.  L.  Blyakher, 
1958;  D,  T.  Shiryayev,  G.  A.  Lalazarov,  I.  M.  Vorona,  L.  K. 
Melashchenko,  1958).  It  should  be  noted  th&t  in  immunizen  mice 
no  such  effect  was  observed  (Payne,  Larson,  Walker,  Foster,  and 
Meyer,  1955),  Hayashida,  1957,  reports  a  considerable  reduction 
of  resistance  to  the  plague  microbe  in  white  rats  which  were  injected 
with  adrenocorticotropic  hormone.  At  the  same  time,  there  are 
observations  in  existence  which  attest  to  the  fact  that  a  state  of 
malnutrition  increases  the  sensitivity  of  animals  to  plague  (E.  I. 

Klets,  V,  P.  Khrustsr  Jevskiy,  R.  6.  Kolesnik,  Z.  S.  Kudinova, 

N,  V.  Ol'kova,  L.  A.  Smirnova,  1957), 

Experimental  Data 

For  the  purpose  of  clarifying  the  possibility  of  dissemination 
of  chronic  forms  of  plague  after  the  effect  of  unfavorable  conditions 
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I  upon  the  macroorganism  we  performed  experiments  on  white  rats  • 
and  white  mice.  In  the  experiments  adult  white  rats  weighing  180- 
250  grains  and  white  mice  weighing  18-25  grams  were  used.  Cortisone 
from  the  French  Roussel  Company  was  used.  Infection  of  tie  animals 
was  carried  out  by  subcutaneous  injection  in  the  area  of  the  left  thigh 
of  0,  5  cc  of  a  microbe  suspension  prepared  in  physiological  saline 
solution  from  a  one-day  agar  culture  of  the  plague  pathogen  grown 
at  28°.  The  animals  which  died  and  were  killed  were  subjected  to 
dissection  and  bacteriological  study.  The  latter  was  accomplished 
by  means  of  inoculation  of  material  from  the  infection  site,  regional 
lymph  nodes,  liver,  spleen,  lung  and  blood  into  agar  plates.  Micro¬ 
scopic  study  of  the  pathology  of  the  experimental  animals  was  carried 
out  in  the  pathology  laboratory  of  the  Institute  by  Z,  D,  Khakhina;  the 
results  of  these  studies  have  been  used  in  the  present  report. 

In  preliminary  experiments  the  activity  of  the  cortisone  was 
checked.  The  activity  of  the  preparation  for  white  mice  was  de¬ 
termined  by  means  of  infecting  them  with  a  vaccine  strain  of  E. 
pestis,  strain  1,  after  a  preliminary  single  intramuscular  injection 
of  different  doses  of  cortisone  into  the  animsli  four  hours  before 
infection.  After  infection  of  the  mice  with  a  dose  of  200,  000,  000 
microbes  of  B,  pestis  1  part  of  the  'cortisone-treated'1  animal3  died 
of  disseminated  plague,  whereas  all  the  mice  which  had  not  been  in¬ 
jected  with  the  preparation  survived.  Besed  on  this  experiment,  lor 
the  purpose  of  provocation  of  chronic  forms  of  plague  in  white  mice 
we  considered  the  best  dose  of  cortisone  to  be  eight  milligrams,  because 
higher  doses  proved  toxic. 

In  the  literature  we  have  beer,  unable  to  find  any  studies  which 
throw  light  on  the  effect  of  cortisone  on  the  plague  infection process 
in  white  rats.  In  connection  with  this  we  tested  the  activity  of 
cortisone  in  infection  of  white  rats  with  a  virulent  strain  ot  3.  p«is::s, 
771,  Cortisone  wa«  injected  once  into  the  muscles  of  the  right  thigh 
four  hours  before  infection.  Observation  cf  the  animals  was  m^de 
for  a  month.  The  results  of  the  experiment  are  presented  in  Tabic  l. 

The  death  of  the  animals  from  plague  occurred  on  the  sixth  rir.d 
seventh  days  after  infection.  Growth  of  the  plague  microbe  on  agar 
plates  in  cultures  of  the  organa  and  blood  of  the  animals  wK-'h  d-ud 
in  the  majority  of  cases  was  abundant.  As  i?>  seen  from  Tabi*  1, 
injection  of  cortisone  considerably  increased  the  infectious  sensitivity 
of  white  rat*  to  plag  i«.  1  <seti  on  this  experiment,  tho  dose  of  30 

milligrams  was  adopted  as  the  optimum  for  t,  c  provocation  < 
chronic  forms  of  pi agsc  in  white  ra.tr.. 

After  making  sure  o'  !hr  far;  r!mt  cortisone  reduces  the  .--s;st.n:c-» 

*  of  white  mice  and  white  rats  m  the  plague  pathogen  «rd  :^tcr 
l  ■  —  • 
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The  Effect  of  Cortisone  on  the  Course  of  Plague  in  White  Rats 
Infected  with  B.  pestis  7?3 
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1.  number  of  groups  of  animals;  2.  number  of  animals  in  the  group- 
3.  dose  of  inf e ction  ( in  microbes);  4.  dose  of  cortisone  (in  mg);  5. 
died;  6.  from  disseminated  plague;  7.  with  a  negative  result  of 
bacteriological  examination;  8.  survived. 

determining  the  optimum  doses  of  the  preparations  we  proceeded  wit! 
the  performance  of  the  main  experiments.  Twenty-four  white  mice 
were  infected  with  1,  10,  100  and  1,  00C  microbes  of  B.  pestis  773.  S; 
animals  were  used  for  each  dose.  In  Table  2  the  results  of  the  espc  r: 
ment  are  presented  on  the  29th  day  after  infection. 

All  the  surviving  mice  looked  completely  healthy,  ate  well  end  we. - 
active.  On  the  29th  day  after  infection  eight  white  mice  which  bad 
survived  10  and  100  microbes  were  injected  intramuscularly  into  the 
right  thigh  with  eight  milligrams  of  cortisone.  The  other  six  mice 
were  not  given  cortisone  in  the  belief  that  animals  with  chronic  form, 
of  pl"gue  can  occur  only  among  those  surviving  larger  infective  doses 
(see  report  I).  In  the  group  of  those  -which  received  the  cortisone 
injection  four  white  mice  died;  the  others  were  killed  on  the  ninth  and 
10th  days  after  injection  of  the  preparation.  All  the  white  mice,  with 
the  exception.  J  one,  No  I  ■  1 1 ,  were  hardly  noteworthy.  Three  of 
I  them  died  of  causes  which  had  no  bearing  on  the  plague  infection.  j 


Table  2 


Results  of  Infection  of  White  Mice  With  Different  Doses  of  B.  pestis 
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1.  number  of  groups  of  animals;  2.  number  of  animals  in  the  group; 
3.  infective  dose  (in  microbes);  4,  died  of  plague;  5.  length  of  life 
of  animals  which  died  ^in  days);  6.  survived. 

Among  animals  infected  with  1  microbe  and  killed  on  the  33th  day 
after  infection  no  chronic  forms  of  plague  were  found. 

White  mouse  No  1631,  which  had  survived  after  infection  with  100 
microbes  of  B.  pestis  773  and  which  on  the  29th  day  had  received 
eight  milligrams  of  cortisone,  died  on  the  37th  day  after  infection. 
At  autopsy  the  following  pathological  changes  were  found  in  it;  the 
subcutaneous  tissue  was  markedly  congested,  particularly  in  the 
inguinal  and  axillary  regions,  markedly  edematous  on  the  left  side 
of  the  body,  ar.d  moderately  edematous  on  the  right.  Edema  of 
the  subcutaneous  tissue  reached  its  greatest  decree  of  ?  -pvession  in 
the  left  inguinal  region  and  at  the  site  of  infection.  At  the  infection 
site  necrosis  of  the  muscles  of  the  thigh  of  a  creamy- greenish  color 
was  found;  in  the  central  portion  of  the  necrosis  the  muscles  had 
liquefied;  along  the  periphery,  they  were  diffusely  impregnated  with 
a  purulent  exudate;  the  adjacent  subcutaneous  tissue  was  increased 
in  volume,  markedly  edematous,  and  hemorrhagic.  The  left 
inguinal  and  left  iliac  lymph  nodes  were  markedly  enlarged.  The 
right  inguinal  lymph  node  was  moderately  enlarged.  The  liver  was 
of  a  clay  color.  The  spleen  was  considerably  enlarged,  of  dark 
chei  ry  color.  On  bacteriological  examination  an  abundant  growth 
j  of  a  typical  plague  microbe  culture  was  found  in  cultures  taken  fron 
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1  the  organs  and  the  blood. 

On  histological  examination  o£  white  mouse  No  1631,  at  the 
infection  site  a  focus  of  complete  muscle  necrosis  was  found,  purulent 
inflammation  of  the  surrounding  tissues;  among  the  cells  of  the  exudate 
plague  bacilli  were  encountered;  the  muscle  fibers,  separated  by  the 
exudate,  had  become  necrotic.  In  the  regional  lymph  nodes  hyper¬ 
plasia  of  the  reticular  cells  and  a  diffuse  plasma  cell  infiltration 
wereobserved.  In  the  spleen  a  very  marked  congestion  of  the  pulp 
was  noted  sith  impoverishment  in  cellular  elements;  the  follicles 
were  large  and  rimmed  by  a  narrow  region  of  necrosis  in  which  small 
accumulations  of  plague  bacilli  were  encountered.  The  liver  was  con¬ 
gested;  the  parenchymal  cells  showed  marked  degenerative  changes. 

In  many  intralobular  capillaries  accumulations  of  plague  bacilli  were 
found  which  had  penetrated  into  the  surrounding  tissue  also.  In  the 
lungs  congestion  was  noted,  and  there  were  small  foci  of  acute 
inflammation;  in  the  cap^laries  of  the  septa  and  between  the  cells 
there  was  a  large  number  of  plague  bacilli. 

The  data  presented  attest  to  the  fact  that  in  white  mouse  No  1631, 
which  died  on  the  37th  day  after  infection,  a  disseminated  plague 
infectious  process  had  been  established  with  the  presence  of  agonal 
septicemia. 

With  the  aim  of  provocation  of  chronic  forms  of  plague  in  white 
rats  two  experiments  were  performed.  In  the  first,  41  white  rats 
which  had  survived  after  infection  with  different  doses  of  B.  pestis 
773  were  given  a  single  intramuscular  injection  of  50  milligrams  of 
cortisone.  From  the  time  of  the  infection  to  the  time  of  injection 
of  cortisone  49  days  elapsed  for  19  animals  and  38  days  for  22, 

Thirty  control  white  rats  were  infected  with  1,  000  microbes  of  B. 
pestis  773;  of  these, 20  animals  received  50  milligrams  of  cortisone 
intramuscularly  four  hours  before  infection. 

All  the  experimental  animals  remained  alive  and  were  killed  17- 
20  days  after  cortisone  injection.  Nine  of  them  had  chronic  forms 
of  plague  which  were  characterized  by  the  presence  of  encapsulated 
abscesses  filled  with  necrotic  contents  in  the  tissues.  In  cultures 
of  the  abscess  contents  the  growth  of  plague  microbe  cultures  was 
abundant.  In  two  white  rats,  in  which  the  abscesses  were  local¬ 
ized  at  the  infection  site,  the  regional  inguinal  lymph  nodes  were 
considerably  enlarged,  and  in  cultures  of  the  latter  on  agar  plates 
growth  of  the  plague  pathogen  was  observed  in  the  form  of  single 
colonies. 

On  histologic  study  no  changes  were  found  in  the  rats  which 
,  would  permit  suspecting  an  exacerbation  of  chronic  forms  of 
j  plague.  „  _ J 


The  fact  that  plague  microbe  was  isolated  from  lymph  nodes 
regional  to  the  site  of  the  encapsulated  abscesses  provides  the  basis 
for  the  belief  that  encapsulation  is  a  relative  barrier  to  the  plague 
microbes,  and  the  latter  can  penetrate  beyond  their  limits  from 
foci  of  lesions. 

Therefore,  in  this  experiment  cortisone  provocation  did  not  lead 
to  an  exacerbation  of  chronic  forms  of  plague. 

<  In  the  control  experiment  cortisone  considerably  reduced  the 
resistance'  of  white  rats  to  plague:  by  the  15th  day  after  infection  17  of 
the  20  animals  which  had  been  given  the  p  separation  died  of 
disseminated  plague,  whereas  out  of  10  rats  which  had  not  been  given 
the  preparation  only  four  died. 

In  the  second  experiment  37  white  rats  which  had  survived  after 
infection  with  different  doses  of  B.  pestia  773  were  subjected  to  the 
unfavorable  factors.  These  rats  were  injected  subcutaneously  twice 
with  50  milligrams  of  cortisone  each  with  an  interval  of  13  days 
between  the  injections.  From  the  time  of  infection  to  the  time  of  the 
first  injection  of  the  preparation  31  days  elapsed  for  17  animals;  34 
days,  for  18;  109  days,  for  two.  Five  days  before  the  first  injection 
of  cortisone  all  the  white  rats  were  transferred  to  a  limited  diet,  on 
which  they  were  kept  until  the  end  of  the  experiment.  Prior  to  this 
day  milk,  brown  bread  and  pats  had  been  included  in  the  diet  of  the 
rats.  Milk  and  bread  were  eliminated  from  the  diets;  the  quantity 
of  oats  was  cut  in  half.  Instead  of  milk  the  rats  drank  water. 
Observation  of  the  animals  was  conducted  for  23-28  days  after  the 
first  cortisone  injection.  In  this  time  seven  white  rats  died;  the 
rest  were  killed  at  the  times  indicated.  In  the  majority  of  animals, 
both  those  which  died  and  those  which  were  killed,  a  considerable 
loss  of  weight  was  noted. 

Of  the  group  of  animals  which  died  five  white  rats  showed  no 
pathological  changes  suspicious  of  plague;  no  culture  of  plague 
microbe  was  obtained  from  them.  The  other  two  rats  which  died  -- 
No  859  and  No  867  --  deserve  special  attention. 

White  rat  No  859  was  infected  with  100  microbes  of  B.  pestis 
773.  Cortisone  was  injected  into  it  once  on  the  34th  day  after 
infection.  It  died  on  the  ninth  day  after  injection  of  cortisone,  on 
the  43rd  day  after  infection.  On  pathological  examination  the 
following  was  found:  the  rat  was  moderately  well  nourished;  the 
subcutaneous  tissue  was  markedly  congested.  In  the  left  inguinal 
region  there  was  as  encapsulated  abscess  measuring  0. 7  x  0. 5  x 


0. 4  centimeter  filled  with  thick  necrotic  contents  of  a  cream  color. 
The  surrounding  tissues  and  the  abscess  capsule  were  hemorrhagic. 

}  In  the  liver  areas  of  an  Intense  red  color  alternated  with  areas  of  j 


97 


|  a  clayey  hue.  The  spleen  was  small.  The  lungs  were  markedly  ! 
changed.  The  left  lung  and  the  middle  lobe  of  the  right  were  en¬ 
larged,  dense  (of  liver  consistency);  on  section  they  were  red  and 
did  not  collapse.  In  the  middle  lobe  of  the  right  lung  there  were 
several  small  greyish-white  necrotic  nodules.  The  upper  and  lower 
lobes  of  the  right  lung  were  bright  red  in  color,  moderately  edematous 
and  aerated.  On  bacteriological  examination  in  the  cultures  of  all 
the  organs  and  blood  a  typical  culture  of  plague  microbe  grew  out. 
Growth  of  the  pathogen  was  particularly  abundant  in  the  cultures  of 
the  abscess  contents  and  of  the  lungs;  somewhat  less  copious  in  the 
blood  culture, 

Histopathological  study  showed  the  following  results:  the  left 
inguinal  lymph  node  was  completely  necrotic;  in  the  necrotic  tissue 
there  were  many  plague  bacilli;  along  the  periphery  the  area  of 
necrosis  was  surrounded  by  a  zone  of  purulent  inflammation.  The 
capsule  only  partially  localized  the  focus  of  the  lesion, and  where 
there  was  no  capsule  the  purulent  infiltrate  penetrated  far  into  the 
surrounding  tissue  (see  photographs  1  and  2).  The  spleen  was  con¬ 
gested,  In  the  liver  there  was  granular  degeneration  of  parenchymal 
cells;  many  Kupffer  cells  were  enlarged,and  in  some  nuclear  de¬ 
generation  was  observed.  In  the  left  lung  and  in  the  middle  lobe  of 
the  right  there  was  a  diffuse  acute  inflammatory  process.  In  the 
exudate  there  were  erythrocytes,  leukocytes  and  serous  fluid  with 
a  mass  of  plague  bacilli  (see  photograph  3).  In  other  parts  of  the. 
lungs,  against  the  background  of  marked  congestion,  there  were 
multiple  small  pneumonic  foci  with  serous  and  serous -leukocytic 
exudate  in  which  there  were  many  plague  bacilli.  In  the  kidneys 
there  was  a  marked  granular  degeneration.  The  suprarenal  glands 
were  congested. 

The  data  presented  are  evidence  to  the  effect  that  in  white  rat 
No  859  a  dissemination  of  the  chronic  form  of  plague  had  occurred. 

The  plague  pathogen  had  extended  beyond  the  limits  of  the  localized 
focusof  the  lesion  in  the  regional  lymph  node  and  had  caused  an 
extensive  acute  pneumonia.  Death  of  the  animal  occurred  with 
signs  of  a  quite  intense  bacteriemia, 

The  virulence  of  the  subculture  obtained  from  blood  of  white 


rat  No  859  was  tested  in  the  few  days  after  its  isolation  by  means 
of  the  infection  of  white  rats,  guinea  pigs  and  white  mice, and  it 
was  shown  to  have  remained  at  its  high  initial  level  for  all  three 
species  of  animals. 

White  rn.t  No  867,  infected  with  1,000  microbes  of  B,  pestis 
773,  was  injected  with  cortisone  twice,  34  and  47  days  after 


infection.  It  died  on  the  52nd  day  after  infection.  At  autopsy  the 
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Photograph  I.  White  rat  No  859.  Secti on  of  abscess  wall.  In  the 
center  the  capsule  is  seen;  below,  the  purulent  infiltrate, 

animal  showed  loss  of  weight,  pronounced  hyperemia  of  the  sub¬ 
cutaneous  tissue,  a  large  encapsulated  cess  at  the  infection 
site,  moderate  enlargement  of  the  reg  lymph  nodes,  atrophy 
of  the  spleen,  and  congestion  of  the  bungs.'  In  the  culture  of  the 
abscess  contents  the  growth  of  plague  bacteria  culture  was 
abundant;  in  the  culture  of  the  regional  inguinal  lymph  node  single 
colonies  of  the  plague  pathogen  grew  out. 

Histologic  examination  of  white  rat  No  8o7  did  not  reveal  any 
features  which  would  attest  to  dissemination  of  the  infectious 
process.  The  abscess  capsule  was  thin  over  a  considerable 
extent. 

Therefore,  even  the  fatal  outcome  did  not  produce  dissemination 
of  plague  in  white  rat  No  867:  the  plague  microbes  remained 
(  localised  within  the  limits  of  the  primary  complex, 

L.  '  .  — - 


Photograph  2.  White  rat  No  859.  Section  of  abscess  wall.  No 
capsule;  the  purulent  infiltrate  penetrates  uninterruptedly  into 
the  subcutaneous  fatty  tissue. 

On  examination  of  the  surviving  animals  chronic  forms  of  plague 
were  found  in  four  white  rats.  Thereby,  encapsulated  abscesses 
were  found  in  two  rats  at  the  infection  site;  in  one,  in  the  retro¬ 
peritoneal  lymph  node,  and  in  the  latter.  No  953,  at  the  infection 
site  and  in  the  spleen.  Culture  of  the  absct'ss  contents  in  all  cases 
gave  an  abundant  growth  of  typical  plague  microbe  colonies. 

White  rat  No  953,  killed  on  the  58th  day  after  infection,  is 
interesting.  At  autopsy  no  other  changes  were  found  in  it  except 
for  a  thin  walled  encapsulated  abscess  at  the  infection  site  and  a 
large  encapsulated  abscess  in  the  liver.  However,  on  bacteriologic  al 
examination  plague  microbe  cultures  grew  out  not  only  in  cultures 
of  the  abscess  contents  but  also  in  cultures  of  the  spleen,  lungs 
(moderate  growth)  and  blood  (single  colonies). 

Histological  study  of  white  rat  No  953  did  not  reveal  any  changes 
in  the  organs  which  would  conffrm  dissemination  of  the  chronic  form 
of  plague. 


Photograph  3.  White  rat  No  859.  Smear  of  lung.  In  the  exudate 
is  a  mass  of  plague  bacilli. 


Discussion 


In  our  previous  investigations  it  was  determined  that  the  plague- 
pathogen  can  be  maintained  for  a  long  time  in  the  bodies  of  white 
rats,  guinea  pigs  and  white  mice  with  chronic  forms  of  plague  in 
these  animal#  (Report  I).  The  virulence  of  the  pathogen  thereby 
remained  at  the  high  initial  level  for  these  three  species  of  animals, 
regardless  of  the  species  of  the  host  in  which  the  plague  microbe 
had  coexisted  for  a  long  time  (Report  II).  In  white  rats  which  had 
suffered  infection  with  the  LD^g  of  plague  bacteria,  the  strength 
of  the  immunity  was  determined  25-71  days  after  infection  (Report 
HI).  Thereby4  the  white  rats  among  which  part  of  the  animals  had 
chronic  forms  of  plague  showed  a  relative  resistance  to  a  second 
infection  with  both  small  (10  CLD)  and  large  (200  CLD)  doses  of 
plague  microbes.  In  rats  which  died  after  a  second  infection,  as 
a  rule,  there  were  poorly  expressed  pathological  changes,  and  a 
complete  absence  of  plague  microbes  was  observed  in  the  organs 
and  tissues,  or  they  had  a  very  low  content  of  the  pathogen  in 
them.  However,  in  a  small  number  of  rats  alter  a  second  infection 
an  extensive  secondary  specific  involve  nent  of  the  lungs  occurred. 
The  fact  was  noteworthy  that  anleqnortem  bacteriemia  developed  j 


- 101 


K 


1  only  in  these  animals,  whereby  the  saturation  of  blood  with  plague 
microbes  was  high.  The  fact  that  the  rats  died  with  signs  of 
extensive  plague  pneumonia  is  evidence  of  the  fact  that  various  organs 
of  the  animals  which  had  suffered  from  subcutaneous  infection  with 
plague  can  acquire  a  different  degree  of  resistance  to  a  repeated 
incorporation  of  plague  bacteria.  These  data  are  in  agreement  with 
the  results  obtained  by  other  authors.'  Thus,  it  is  known  that  the 
lungs  are  immunized  in  plague  poorly  by  comparison  with  the  other 
organs  and  after  a  delay  (Bazarov,  1899;  N.  Zhukov -Verezhnikov, 

1940;  M.  P.  Pokrovskaya  and  L,  S.  Kaganova,  1947).  Jawets  and 
Meyer  (1944),  after  infection  of  immunized  white  mice  and  guinea 
pigs  with  doses  of  virulent  plague  bacteria  which  were  not  very 
large,  observed  an  extensive  plague  bronchopneumonia  in  the  remote 
periods  in  the  animals  which  died  in  the  absence  of  lesions  in  the 
other  organs.  These  investigators  regard  this  phenomenon  as  the 
result  of  incomplete  or  partial  immunity.  They  also  believe  that 
the  toxin  liberated  from  death  of  plague  bacteria  in  a  partially  immune 
organism  reduces  the  resistance  of  the  lung  tissue  to  the  incorporation 
of  the  plague  pathogen  in  it  and  contributes  to  the  occurrence  of  the 
pneumonia  described  above,  whereas  the  liver  and  spleen  remain 
intact  in  view  of  their  resistance  to  the  toxin  and  cellular  activity. 

According  to  the  data  of  D.  i  .  Shiryayev  (1957),  ir.  house  mice 
which  survived  after  primary  infection  with  the  LPC,  a  w  ilent 
strain  of  plague  microbe  resistance  develops  to  a  second  tut.  :tion. 
However,  the  "degree  of  immunity  in  house  mice  which  have  re¬ 
covered  from  the  plague  is  low,  and  on  second  infection  with  10-.:  3 
doses  of  plague  microbes  a  considerable  number  of  the  mice  dies  of 
the  plague.8 

Therefore,  in  the  chronic  forms  of  plague  interrelationships 
can  be  created  between  the  pathogen  and  the  host  organism  in  some 
cases,  evidently,  in  which  the  plague  microbe  preserves  its  high 
degree  of  virulence,  and  the  body  possesses  a  relative  or  incomplete1 
immunity. 

The  protective  role  of  the  tissue  barrier  in  the  form  of  the 
abscess  capsule  is  very  relative.  Such  a  barrier  in  the  absence 
of  an  adequate  immunity  is  perfectly  surmountable  by  the  plague- 
microbe.  Thus,  in  the  experiments  of  O.  N.  Trubchaninova  and 
L.  N.  Makarov skaya  (1958),  after  early  termination  of  treatment 
with  inadequately  effective  doses  of  streptomycin  in  guinea  pigs 
infected  with  plague,  not  uncommonly  the  plague  bacteria  broke 
through  the  capsules  of  the  abscesses  formed  and  an  acute 
disseminated  infection  developed.  The  cases  of  isolation  at 
[jjlague  microbe  culture*  from  lymph  nodes  regional  to  the  site  at 


r which  encapsulated  abscesses  were  found  presented  above  also 
confirm  the  possibility  of  the  pathogen's  penetration  into  the 
surrounding  tissue  from  the  abscess.  Finally,  the  degree  of  ex¬ 
pression  of  the  abscess  capsule  is  different;  sometimes  the  capsule 
is  so  thin  over  a  certain  length  that  it  is  found  only  on  histologic 
examination. 

Therefore,  there  is  reason  for  the  belief  that  the  premises 
exist  on  the  basis  of  which  chronic  forms  of  plague  can  produce 
dissemination  of  the  infectious  process.  It  is  entirely  probable 
that  the  reason  for  the  exacerbation  in  such  case*  is  a  reduction 
of  the  infectious  sensitivity  of  the  macroorganism. 

The  results* of  the  experiments  performed  confirm  this  assump  ¬ 
tion.  The  redaction  of  the  resistance  of  the  animal  organism  led  to 
an  exacerbation  of  chronic  forms  of  the  plague  in  some  of  them  and 
terminated  fatally  with  signs  of  dissemination  and  antemortem 
bacteriemia. 

Reduction  of  the  resistance  of  white  rats  far  from  always  led  io 
an  exacerbation  of  the  chronic  forms  of  plague  in  them.  Of  15  of  th . 
rats  which  had  maintained  the  plague  pathogen  in  their  bodies, 
dissemination  with  a  fatal  outcome  occurred  in  only  one.  Exacer¬ 
bation  occurred  in  a  white  rat  from  the  group  of  animals  which  were 
on  a  starvation  diet  and  subjected  to  the  influence  of  cortisone.  Re¬ 
duction  of  the  protective  forces  of  the  animals  of  this  group  was  so 
great  that  part  of  the  white  rata  died  of  extraneous  causes.  Neverthe¬ 
less,  in  one  of  the  rats  which  died.  No  867,  plague  microbes  remained 
within  the  limits  of  the  primary  complex. 

In  the  white  mouse  dissemination  was  characterized  by  a  more  or 
less  uniform  involvement  of  various  organs  and  tissues  in  the  infectious 
process,  whereas  in  the  white  rat  an  extensive  involvement  of  the  lungs 
predominated  with  insignificant  involvement  of  other  organs  it  the 
process. 

Conclusions 

1.  In  our  method  of  performing  the  experiments  cortisone  re¬ 
duced  the  natural  resistance  of  white  rats  anc  white  mice  to  plague. 

2,  Reduction  of  the  infectious  resistance  to  these  species  ol 
animals  can  lead  to  a  dissemination  of  chronic  furmb  of  plague  sud 
to  a  fatal  outcome  with  a  high  degree  of  saturation  of  the  bl  ;od  with 
the  pathogen. 
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K.  S.  Karpuzidi,  V .  P.  Bozhenko,  K.G.  Bichul1 


The  Problem  of  the  Role  of  Ticks  in  the  Epizootology  and  Natural 
Fccalization  of  Plague  in  the  Northwest  Caspian  Focus 


Recently,  in  connection  with  the  realization  of  large-scale  meas¬ 
ures  in  the  Soviet  Union  for  the  sanitization  and  elimination  of  natural 
foci’of  plague  there  has  been  a  definite  increase  in  interest  in  clarifica¬ 
tion  of  the  role  of  ticks  as  possible  long-term  reservoirs  and  vectors 
o»  the  plague  microbe  in  nature.  To  date,  this  problem  remains  un¬ 
clear,  despite  the  fact  that  the  attention  of  many  investigators  has  been 
directed  to  ticks  as  possible  reservoirs  and  vectors  of  plague  for  a  long 
time. 

Thus,  in  1911,  I-  Mechnikov,  travelling  i  trough  the  Kalmyk 
steppes, directed  attention  to  the  marked  Jegree  of  mfeatatAon  of  scus- 
like  with  ticks  and  expressed  the  idea  that  ticks  can  play  a  part  of  vec¬ 
tors  of  plague  infection  among  rodent  populations. 

M.  M.  Tikhomirova  (1929),  S.  M.  N'.kaoorov  (1930),  D.  A.  Gol¬ 
ov  ar.d  A.  N«  ICnyazevskiy  (1930)  isolated  plague  microbe  cultures  from 
Rhipicephalua  schulzei  ticks  collected  from  sousliks  and  from  their 
holes.  Subsequently,  under  natural  conditions  many  species  of  ticks 
were  found  to  be  infect  d  with  plague  (Ixodes  crenulatus,  Hyaiomma 
a  static  am  asiaticum,  Haemaphysalis  numidiana  turanica,  Rhipicephal- 
us  pumilio,  Ornithodoru3  tartakovskyi)  which  have  close  biocoer.otic 
relationships  with,  rodents  --  reservoirs  of  plague  in  nature  (O.  F. 
Afanas'yeva  and  M,  A.  Mikulin,  1957). 

These  findings  stimulated  investigators  to  take  up  the  study  o r 
the  -  '  of  ticks  in  the  preservation  and  transmission  of  the  ~!*gue 

p&iA  0-n  under  experimental  conditions.  As  a  result  of  their  sf-iies 
it  has  been  determined  that  various  specimens  of  ticks  of  the  spe  ;ies 
Argas  persicus  ca.u  take  up  the  plague  microbe  and  preserve  it  in  theii 
bodies  up  to  110  days  (D.  T.  Fadeyeva,  1932). 

In  the  body  cf  the  adult  tick  Hyaiomma  scupense  the  .plague  mi¬ 
crobe  has  fc-en  preserved  for  11  days;  in  the  larvae,  up  to  seven  days, 
in.  the  nymphs ,  three  days  (A.  K.  Borzenkov  and  G.  D.  Donskov,  1913), 

It  has  also  been  made  clear  that  the  larvae  and  nymphs  of  the 
tick  Dermacentor  marginatus  can  be  infected  with  the  plague  microbe- 
<£ter  feeding  on  a  plague -infected  guinea  pig  in  a  considerable  percen¬ 
tage  of  cases  and  preserve  it  in  their  bodies  up  to  10  days  (D.  N. 
Zaaukhin  and  M.  xvl.  Tikhomirova,  1936). 

It  should  be  noted  that  in  the  first  stage  of  this  work  the  selec¬ 
tion  of  ticks  for  experimentation  was  not  at  <  11  successful  from  the  , 
methodological  viewpoint,  becausc'ticks  were  used  in  the  experiment™ 
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i  which  had  no  biocoenotic  relations  with  rodents  --  sources  of  plague  j 
'  in  nature.  Therefore,  this  work  could  not  give  the  correct  answer  to 
the  question  of  the  significance  of  ticks  in  the  natural  focalizatioa  of 
plague. 

In  recent  years  reports  have  appeared  about  successful  exper¬ 
iments  of  infecting  R.  schulzei  ticks  under  experimental  conditions 
and  of  new  cases  in  which  ticks  were  found  infected  with  plague  in 
places  of  epizootics  among  sousliks  as  well  as  facts  of  the  prolonged 
preservation  of  the  plague  microbe  in  the  bodies  of  R.  schulzei  ticks. 

Thus,  K.  I.  Kondrashkina  {1957,  1959)  writes  that  all  the  de¬ 
velopmental  stages  of  the  tick  R.  schulzei  are  capable  of  taking  up  the 
plague  microbe  when  feeding  On  an  infected  animal  and  cam  preserve 
the  infection  in  the  body  during  the  course  of  metamorphosis.  K.  I. 
Kondrashkina  succeeded  in  observing  transmission  from  one  phase  to 
the  next  in  23  cases,  and  in  two  she  observed  the  transmission  of  the 
plague  pathogen  to  healthy  rodents  by  ticks  which  had. been  transplant¬ 
ed  to  them,  for  feeding  up  (the  mechanism  of  infection  was  not  studied; . 
During  a  plague  epizootic  which  occurred  among  sousliks  in  the  north¬ 
ern  part  of  the  Volga-Ural  natural  plague  focus  K.  I.  Kondrashkina 
found  a  large  number  cf  infected  R.  schulzei  ticks  along  with  the  in¬ 
fected  rodents  and  fleas  Thereby,  repeated  isolation  of  plague  mi¬ 
crobe  cultures  from  unfed  adult  ticks  and  nymphs  caught  in  the  sous  - 
iik  holes  gave  the  author  the  basis  fer  expressing  the  idea  that  trans¬ 
mission  of  the  plague  microbe  from  one  stage  to  the  next  occurs  un¬ 
der  natural  conditions  also. 

T.  A.  Buriachenko  (1957)  showed  that  in  the  tick  Omithodorus 
tartakovskyi  the  transmission  of  the  plague  microbe  from  cue  stage  cf 
the  nymph  to  the  next  is  possible,  but  in  considerable  material  she 
convinced  herself  that  ticks  which  have  undergone  metamorphosis  an  - 
..ave  been  kept  for  a  long  time  do  rot  transmit  the  plague  microbe  tc 
another  animal  and  do  not  cause  its  death  from  plague. 

Analyzing  the  materials  accumulated,  C.  V.  Afanar'/eva  arc 
M.  A.  Mikulin  (1957)  concluded  that  ixodial  and  argasid  tick's  cannot 
be  of  essential  significance  in  the  development  of  epizootics,  chat 
in  the  extensive  spread  of  the  plague  pathogen  among  rodent  popula¬ 
tions.  The  authors  reinforced  this  conclusion  with  the  following  argu¬ 
ments:  the  impossibility  of  transmission  cf  the  plague  pathogen  to  a 
healthy  animal  by  ixodial  ticks  which  have  undergone  metamorphosis; 
the  duration  of  the  developmental  cycle,  and  feeding  (normally)  only 
once  in  each  stage  of  development.  Foreign  investigators  nave  come 
to  the  same  conclusion  (Pollitzer,  1954). 

Therefore,  from  the  works  presented  above  it  follows  th.it  on 
.the  problem  of  evaluation  of  the  epizcotologicai  significance  cf  icks 
i  so  far  there  is  no  agreement.  To  be  sure,  possibly  various  specie? _ ] 


107 


r ticks  are  not  equivalent  in  this  respect.  j 

For  the  work  of  the  plague-control  organisation  of  the  Caspian1 
natural  focus  as  a  whole  and  the  Northwest  Caspian  focus  iu  particular 
only  two  species  of  ticks  can  be  of  the  greatest  interest:  R.  schulzei 
and  lx.  1.  laguri. 

The  tick  R.  schulzei  in  the  foci  indicated  above  is  most  abund¬ 
ant.  Its  abundance  in  certain  seasons  of  the  year  can  be  judged  from  the 
materials  of  V.  N.  Fedorov,  Q.  A.  Kayzer  and  A.  A.  Flegontova  (193b), 
who  observed  R.  schulzei  ticks  in  large  numbers  in  the  Biyruk  sands  on 
dwarf,  red  and  yellow  sousliks  ZCitellus  pygmaeue,  major,  and  fuivus, 
respectively/.  According  to  the  materials  of  Ye.  N.  NeTzina,  L.  I. 
Slin'ko  and  others  (1955),  this  parasite  is  encountered  almost  on  the  en¬ 
tire  territory  of  the  Caspian  focus,  with  the  exception  of  Stavropol ’skiy 
Kray  and  certain  eastern  rayons  of  Rostovskaya  Oblast. 

Ixodes  1.  laguri  is  the  species  of  tick  which  is  second  with  re¬ 
gard  to  census;  it  is  parasitic  on  rodents  living  on  the  territory  of  al¬ 
most  the  entire  focus  of  the  Northwest  Caspian,  according  to  the  data 
of  the  same  authors  (1955). 

There  are  controversial  opinions  cn  the  problem  of  the  epizoot- 
ological  significance  of  the  tick  R.  schulzei.  M.  hi.  Tikhomirova  and 
M.  S.  Nikanorov  (1930)  expressed  the  idea  that  this  parasite  is  of  great 
importance  as  a  possible  reservoir  and  vector  of  plague.  In  their  opin¬ 
ion,  ticks,  changing  hosts,  can  readily  move  the  boundaries  of  a  regi¬ 
on  enzootic  for  plague  outward.  However,  not  everyone  agrees  with 
this  opinion.  Thus,  V.  N.  Fedorov,  I.  I.  Rogozin  and  B.  K.  Fenyuk 
{1955}  write  that  not  a  single  experimenter  has  succeeded  in  proving 
entirely  convincingly  that  ixodial  ticks  can  be  active  vectors  of  plague. 

O.  V.  Afanas'yeva  and  M.  A.  Mikulin  (1957)  write  the  same  thing  as 
was  mentioned  above. 

In  experimentation  with  ticks  R.  schulzei  and  lx.  1.  laguri  -v- 
have  also  failed  to  brL-.c  about  the  active  transmission  of  the  nlague  m: 
crobe  by  infected  tick  to  a  healthy  animal.  Incompletely  fed  ticks  ol 
this  species,  as  a  rule,  do  not  attach  themselves  a  second  time  to  a 
guinea  pig.  Judging  by  the  fact  that  other  investigators  did  not  suc¬ 
ceed  here  either,  we  believe  that  we  can  agree  entirely  with  the  i-iea 
of  K.  I.  Kondrashkina  (1959)  to  the  effect  that  in  two  of  her  experiments 
of  infecting  sousliks  from  infected  tick6  transmission  did  not  occur 
from  the  bite  but  rather  as  the  result  of  rubbing  the  contents  of  the  in¬ 
ternal  organs  of  crushed  infected  ticks  into  the  skin,  that  is,  the  infec¬ 
tion  was  by  chance. 

Nevertheless,  as  is  well  known,  only  the  capacity  oi  a  vector 
actively  to  transmit  a  pathogen  from  an  infected  tc  a  healthy  animal  is 
of  decisive  importance  for  the  development  of  epizootics  and  for  main- 
•tair.ing  enzootics  of  plague.  For  the  purpose  of  elucidation  of  thi6  ira-j 
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|  portant  problem  with  respect  to  the  ticks  R.  schulzei  and  lx.  i.  laguri 
in  the  spring  of  1951  at  the  Elista  Plague -Control  Station  appropriate 
experiments  were  performed. 

We  began  with  the  elucidation  ol  the  capacity  of  ticks  of  becom¬ 
ing  infected  on  feeding  on  a  plague -infected  guinea  pig. 

With  this  aim  in  view  80  specimens  of  adult  female  lx.  1.  lag- 
uri  collected  in  the  environs  of  Elista  were  placed  on  four  plague-in¬ 
fected  guinea  pigs. 

Of  these  only  33  ticks  sucked  until  they  were  satiated.  Part  of 
the  ticks  fed  to  an  incomplete  degree,  and  the  rest  died. 

Of  the  33  ticks  which  had  sucked  until  they  were  satiated  eight 
{24.2  percent)  were  found  to  be  infected  with  plague.  Or.  bacteriologic¬ 
al  examination  of  them  a  plague  microbe  culture  was  isolated  from 
them.  Therefore,  this  comparatively  small  experiment  shcAved  the 
quite  considerable  capacity  ox  ticks  of  the  species  lx.  1.  lagan  for  tak¬ 
ing  up  the  plague  pathogen. 

From  this  experiment  it  was  possible  to  find  out  that  the  pi? gue 
microbe  is  capable  of  surviving  in  the  tick  or  gar  ism  in  an  unchanged 
form,  completely  preserving  its  virulence  for  65  cays  (this  is  r.ot  t%  c 
maximum  period). 

Similar  experiments  were  performed  with  the  tick  R.  schvur  i 
and  its  nymphs.  R.  schulzei  ticks  proved  to  be  less  susceptible  t- 
plague  than  lx.  i.  laguri  ticks.  Thus,  226  adult  t:c.<=  were  attache  i 
to  seven  guinea  pigs  which  had  first  beer;  infected  with  plague.  O  ■  :vc  - 
terioiogical  examination  of  ic5  satiated  ticks  the  plague  rr.icrtbe  cvl  - 
hire  was  isolated  from  only  two  (1.2  percent) 

In  another  experiment,  283  nymphs  of  the  same  species  of  tic.c 
were  attached  tc  1C  guinea  pigs  infected  with  plague.  Of  141  satiated 
nymphs  2  plague  microbe  culture  was  isolated  from  only  one  (0.  7  per¬ 
cent)  on  The  seventh  day  after  it  fed  on  the  infected  animal. 

Ticks,  incompletely  ted,  attached  tc  healthy  guinea  -'or 

completion  of  feeding-  did  not  attach  themselves  a  second  time,  as  has 
been  mentioned  above. 

Data  obtained  in  these  experiments  are  the  same  as  the  obser¬ 
vations  which  we  made  previously  in  bacteriological  stucy  cf  ticks  col¬ 
lected  from  areas  in  which  an  active  plague  epizootic  was  occurring 
in  sousiiks.  Thus,  in  the  spring-summer  of  1946  at  the  epizootic 
points  of  Limanskiy  Ray ci:  of  Astrakhan skaya  Oblast  3,  15b  ticks  were 
collected  from  sousiiks  and  from  their  holes  as  well  as  from  jirds, 
jerboas  and  other  rodents,  of  which  2,  667  (6  5  percent)  belonged  to  the 
species  R.  schulzei.  All  the  ticks  collected  were  subjected  to  carets  , 
bacteriological  examination  in  the  laboratory  ox  the  Yarcyki  Plague  - 
;  Control  Department  with  the  use  of  individual  cultures  and  performance 
Lof  biological  tests.  Despite  this,  it  was  impossible  tc  isolate  a  singlo 
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[ plague  microbe  culture  from  the  ticks.  At  the  same  time,  from  the  ! 

'  rodents  collected  on  the  same  territory  32  cultures  were  isolated ^.nd 
1 ')  cultures  were  isolated  from  their  fleas. 

Therefore,  the  data  which  we  obtained  in  the  Northwest  Caspian 
focus  are  evidence  of  the  poor  capacity  of  ticks  generally  and  of  R. 
schulzei  in  particular  for  picking  up  the  plague  pathogen  under  condi¬ 
tions  of  a  naturally  occurring  epizootic  among  rodents. 

This  gives  us  the  basis  for  confirming  the  opinion  of  O.  V.  Af- 
anas’yeva  and  M.  A.  Mikulin  (1957,  19 57a) ,w ho -justifiably  believe  that 
ixodial  ticks  cannot  be  of  essential  importance  in  the  extensive  and 
rapid  spread  of  plague  epizootics. 

As  is  well  known,  there  i6  no  agreement  either  on  another,  no 
less  important  subject,  namely,  on  the  problem  of  the  mechanism  of 
preservation  of  the  plague  microbe  in  the  interepizootic  period,  parti¬ 
cularly  in  the  case  of  hibernating  rodents.  To  date^a  discussion  has 
been  going  on  as  to  what  brings  the  plague  microbe  through  the  inter- 
epizootic  period:  rodents  or  their  ectoparasites  (fleas,  ticks). 

I.  S.  Tinker  (1940)  believes  that  there  is  adeq>aate  proof  of  the 
fact  that  in  a  souslik  focus  the  plague  microbe  can  be  maintained  from 
one  epizootic  period  to  the  next  both  in  the  body  of  the  hibernating  sous- 
lik  and  in  the  body  of  the  souslik  flea. 

V.  N.  Fedorov  (1944)  asserts  that  in  foci  of  the  temperate  rone 
only  fleas  provide  the  possibility  of  survival  from  one  epizootic  period 
to  the  next  for  the  plague  microbe. 

V.  N.  Fedorov,  I.  I.  P.ogozin  and  B.  K.  Fenyuk  (1955)  believe 
that  in  the  interepizootic  seasons  the  plague  pathogen  is  preserved  in 
the  bodies  of  rodents  as  well  as  in  the  bodies  of  fleas. 

During  a  plague  epizootic  in  sousliks  in  the  steppes  of  the  Volga- 
Ural  focus  (in  the  spring  of  1950}  K.  I.  Kondrashkina  (1957,  1959)  not¬ 
ed  that  the  onset  of  this  epizootic  coincides  with  the  mase  appearance 
of  ticks  in  nature.  Thereby,  in  all  developmental  phases  ofthe  ticks  in¬ 
fected  individuals  in  anamfed  state  were  found.  This?  permitted  the 
author  ko  express  the  idea  that  the  ticks  and  "he  nymphs  infected  with 
plague  in  1949  had  carried  the  plague  microbe  through  the  winter  of 
1949-1950  to  the  spring  of  1950,  and  with  the  beginning  of  souslik  activ¬ 
ity  transmitted  the  plague  pathogen  to  them. 

On  the  basis  of  this  fact  K.  I.  Kondrashkina  expressed  the  idea 
that  R.  schulzei  ticks,  together  with  rodents  and  fleas,  can  become 
sourcea  of  new  epizootics  after  the  •'’■'terepizootic  period. 

O.  V.  Afanas'yeva  and  M.  A.  Mikulin  (1957)  have  also  expressed 
themselves  on  behalf  of  the  fact  that  ticks  can  be  important  elements  :n 
the  mechanism  of  maintaining  the  natural  .jcalization  of  plague. 

It  seens  to  us  that  if  ticks  could  regularly  v,arry  the  plague  in- 
| fection  from  one  epizootic  season  to  the  next  and  actively  transmit  thej 
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j  pathogen  to  the  recipient,  measures  for  the  elimination  of  plague  focij 
would  be  inconceivable  without  the  performance  of  special  insect  elim¬ 
ination  operations  directed  at  the  elimination,  of  ticks.  Otherwise, 
these  measures  would  inevitably  be  doomed  to  failure. 

Ticks  with  their  capacity  for  prolonged  existence  (even  in  an 
unfed  state)  in  the  event  of  infection  with  plague  could  preserve  the 
plague  microbe  for  a  very  long  time  in  their  bodies  and  contribute  to 
a  rooting  of  plague  for  an  indefinitely  lorg  period  of  time.  However, 
in  practice  this  is  not  observed.  To  date,  as  is  well  known,  in  taking 
measures  which  have  as  their  final  aim  the  elimination  of  a  plague 
focus  all  efforts  are  directed  at  extermination  of  rodents  only;  these 
are  the  main  sources  of  the  plague  microbe  and,  as  a  rule,  no  opera- 
*  tione  are  conducted  against  their  ectoparasites.  Therefore,  in  places 
where  work  is  being  done  for  the  extermination  of  rodents  only  rodents 
die,  while  their  ectoparasites ticks  and  fleas  --  survive,  by  and 
large,  well.  For  example,  facts  of  finding  considerable  numbers  of 
fleas,  including  those  infected  with  .  ague,  in  places  where  extermina¬ 
tion  operations  have  been  conducted  shortly  after  their  completion  are 
evidence  of  this.  If  the  fleas  and  the  ticks  could  preserve  the  infection 
for  a  long  time  after  the  deaths  of  their  hosts,  then,  by  remaining  alive 
they  would  provide  for  the  maintenance  of  plague  epizootics  in  the  places 
enzootic  for  plague  from  one  season  to  the  next,  because  a  certain  num¬ 
ber  of  rodents  always  remains  in  them  after  the  performance  of  exter¬ 
mination  operations  (as  is  well  known,  it  has  never  been  possible  for 
anyone  yet  to  destroy  rodents  as  a  species}. 

Experience  in  the  elimination  of  a  plague  enzootic  on  tremen¬ 
dous  territories  shows  that  where  extermination  operations  against 
rodents  are  carried  out  in  good  quality  and  on  a  large  enough  area,  the 
epizootics,  as  a  rule,  are  no  longer  repeated,  despite  the  fact  that  the 
next  year  after  the  extermination  operations  on  the  territory  on  which 
they  were  conducted  a  certain  number  of  rodents  and  a  considerable 
number  of  ectoparasites  can  always  be  collected  (I.  V.  Men’shova, 

1957). 

In  the  rayons  of  Stalingradskava  and  Rostovskaya  oblasts  pre  ¬ 
viously  enzootic  for  plague  as  well  as  over  a  considerable  territory  of 
the  Kalmyk  Republic  within  the  limits  of  the  Yergeri  Heists  (the  area 
of  distribution  of  R.  schulzei  and  Lx.  1.  iaguri)  plague  epizootics  among 
sousliks  stopped  after  the  first  effectively  done  extermination  work  and 
have  not  recurred  for  25  years  now,  Thus,  despite  the  most  careful 
search  for  the  plague  microbe  in  these  places  it  cannot  be  found.  In 
these  regions  for  a  number  of  years  a  bacteriological  examination  has 
been  made  for  plague  in  several  millions  of  rodents  and  their  ecic- 
, parasites  (ticks  and  fleas)  wi*h  negative  results.  Until  1935  here  plagjie 
[epizootics  in  sousliks  recurred  yearly  in  the  vicinity  of  scores  of 
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habited  places.  However,  after  the  solid-coverage  extermination  op-j 
erations  of  1934  the  epizootics  stopped  completely  over  a  tremendous 
territory  (more  than  10,000,000  hectares)  and  are  no  longer  being  re¬ 
corded,  although  the  low  souslik  census  was  maintained  on  this  terri¬ 
tory  only  up  to  1938-1939.  During  the  Second  World  War  work  on  the 
extermination  of  rodents  was  stopped  everywhere,  in  connection  with 
which  the  souslik  census  in  the  regions  mentioned  above  increased  in 
places  and  reached  the  level  which  had  existed  there  prior  to  the  onset 
of  the  solid-coverage  work  of  rodent  extermination  (prior  to  1934),  but 
there  were  no  plague  epizootics  among  the  sousliks  (O.  N.  Bocharni¬ 
kov  and  others,  1957). 

In  recent  years  an  almost  similar  picture  has  been  observed  in 
the  steppes  of  the  Volga-Ural  focus,  where  after  the  accomplishment 
of  considerable  work  on  souslik  extermination,  beginning  with  1953, 
no  plague  epizootics  have  been  recorded  over  a  tremendous  territory 
constituting  the  main  area  of  distribution  of  the  tick  R.  schul2ci.  In¬ 
deed,  in  this  part  of  the  Volga-Ural  focus  plague  epizootics  had  oc¬ 
curred  every  year  and  in  many  places  (K.  S.  Karpuzidi,  1957;  K.  S. 
Karpuzidi,  1959;  K.  S.  Karpuzidi  and  others,  1959).  It  should  be  not¬ 
ed  that  here  the  fight  has  been  waged  only  a-gainst  rodents,  the  main 
sources  of  plague,  and  no  special  measures  have  been  taken  against 
ectoparasites . 

It  is  perfectly  clear  that  we  would  not  have  such  a  persistent 
state  of  epizootic  welfare  if  the  ticks  had  been  long-term  reservoirs 
and  effective  vectors  of  the  plague  microbe. 

Therefore,  the  facts  graphically  repudiate  the  assertion  that 
a  plague  enzootic  can  be  given  root  for  an  indefinitely  lcr.g  time  by- 
ticks.  Therefore,  the  absence  of  an  effective  method  of  destroying 
ticks  in  rodent  holes  to  date  should  not  leave  us  without  weapons  in  the 
matter  of  fighting  against  enzootics,  because  in  the  final  analysis  this 
does  not  at  all  reflect  on  the  antiepizootic  effect  of  operations  conduct¬ 
ed  against  rodents  with  the  aim  of  eliminating  plague  foci. 

Therefore,  on  the  basis  of  an  analysis  of  material  in  the  litera¬ 
ture  and  our  own  observations  we  have  come  to  the  conclusion  that  un¬ 
der  conditions  of  the  Caspian  natural  focus  and  particularly  in  ;ts 
northwest  portion  R.  schulzei  and  lx.  1.  laguri  ticks  are  not  long-term 
reservoirs  or  active  vectors  of  plague  infection  in  nature  and  for  this 
reason  can  have  no  essential  influence  upon  the  antiepizootic  effect  of 
extermination  operations  taken  in  this  focus  with  the  aim  of  eliminating 
it.  Both  these  species  can  be  infected  by  chance  only  against  the  back¬ 
ground  of  active  epizootics. 
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M.  I.  Levi 


Some  Additions  to  the  Characterization  of  the  Main 
Plague  Microbe  Reservoirs 


Through  Academician  Ye.  N.  Pavlovskiy's  teaching  abor  t  the 
natural  focalization  of  arthropod-borne  diseases  the  main  rules  and 
regulations  of  existence  of  natural  plague  foci  were  revealed.  Only  the 
existence  of  all  components  of  the  epizootic  triad  (rodent,  flea  and  path¬ 
ogen)  and  regular  food  relations  between  them  make  possible  the  exist¬ 
ence  of  natural  foci  of  plague  infection.  To  be  sure,  each  of  the.  com¬ 
ponents  of  the  triad  is  qualitatively  unique  and  plays  its  own  quite  def¬ 
inite  part  in  the  formation  and  existence  of  natural  foci,  but  I  daresay 
the  pathogen,  without  which  existence  of  the  foci  is  impossible.,  is  of 
determinative  significance. 

An  outstanding  achievement  in  plague  epizootology  was  the  div¬ 
ision  of  rodents  into  main  and  secondary  reservoirs  and  the  latter,  in 
turn,  into  facultative  and  incidental.  V.  N.  Fedorov,  I.  I.  Rogozin  and 
B.  K.  Fenyuk  note  that  "the  leading  part  of  the  main  reservoirs  is  con¬ 
ditioned  by  the  relatively  high  density  and  continuity  of  settlements  over 
large  territories,  the  characteristics  of  plague  pathogenesis  in  them, 
as  well  as  the  mass  nature  of  ectoparasites  (fleas)  on  the  rodents  them¬ 
selves  a3  well  as  in  their  holes.  :l  Because  there  are  several  main  res¬ 
ervoirs  of  the  plague  microbe  on  the  earth,  undoubtedly,  features  com  - 
mon  to  all  of  them  should  exist  as  well  as  features  characteristic  of 
only  individual  main  reservoirs.  The  most  common  feature  of  the  main 
reservoir  is  the  possibility  of  preserving  the  plague  microbe  among  its 
populations  over  long  historical  periods  of  time.  In  the  epizootic  proc¬ 
ess  the  plague  pathogen  is  regularly  transmitted  by  fleas  from  infected 
individuals  (the  main  reservoir)  to  uninfected  individuals  of  the  same 
species,  lu  the  bodies  of  certain  secondary  reservoirs  the  pathogen 
develops  and  multiplies,  in  connection  with  which  the  infection  of  biooc- 
sucking  insects  is  possible,  and  these,  in  turn,  can  infect  uninfected 
animals  by  sucking  blood,  including  the  main  or  secondary  reservoirs; 
however,  such  a  connection  is  not  of  a  regular  nature  and  in  the  great 
majority  of  cases  ends  in  an  epizootological  blind  alley  for  the  patho¬ 
gen. 


Thus,  the  plague  microbe  sometimes  comes  into  a  population  of 
house  mice,  and  in  the  event  of  a  considerable  density  of  the  popula¬ 
tions  of  these  rodents  and  an  abundance  of  fleas  among  them  the  epi¬ 
zootic  can  exist  among  these  animals  for  a  certain  time  without  new 
jjmportations  of  the  infectious  disease;  however,  the  microbe  cannot} 
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j"circul:ite  for  a  long  time  in  house  mouse  population,  which  is  evT-3 
<  denctd  by  many  years  of  experience  of  plague -control  institutions. 

Crested  jirde  have  been  found  to  be  infected  quite  often  in  the 
Volga -Ural  and  Central  Asiatic  plain  foci.  With  the  same  fleas  com¬ 
mon  to  different  species  of  jirda  there  is  no  doubt  of  the  fact  that  1'iom 
time  to  time  the  microbe  can  be  imported  to  populations  of  the  main 
reservoir  from  crested  jirda;  however,  this  connection  is  not  of  a 
regular  nature, and  in  the  great  majority  of  cases  the  crested  jirds 
constitute  an  epizootic  blind  alley  for  the  pathogen. 

It  should  not  be  thought  that  in  all  cases  the  microbe  enters  the 
body  of  a  flea  from  the  body  of  the  main  reservoir  and  from  there  comes 
back  to  the  body  of  the  main  reservoir.  In  a  number  of  cases  the  organ¬ 
ism  of  the  main  reservoir  also  becomes  a  blind  alley  for  the  microbe, 
however,  this  happens  incomparably  less  often  than  among  popular' no* 
of  secondary  reservoirs.  Here  are  several  schemata  of  epizjc ue  proc¬ 
esses  in  plague: 

Main  reservoir  --  flea  main  reservoir  -  -  flea  --  main  reser¬ 


voir  --  ea,  etc. 

Main  reservoir  --  flea  --  main,  reservoir  --  blind  alley. 

Main  reservoir  --  flea  --  secondary  reservoir  -«  flea  --  secon¬ 
dary  reservoir  --  blind  alley. 

Main  reservoir  --  flea  -«  secondary  reservoir  --  flea  -  -  secon¬ 
dary  reservoir  --  flea  --  main  reservoir  --  flea  main 
reservoir  --  flea,  etc. 


Therefore,  in  a  number  of  characteristics  the  difference  be¬ 


tween  the  main  and  secondary  reservoirs  is  only  quantitative,  but  quan¬ 
titative  differences  change  into  qualitative  ones  when  we  deal  with  pre 
ervation  of  the  microbe  in  a  rodent  population.  These  quantitative  dif¬ 
ferences  create  the  possibility  of  preservation  of  the  microbe  in  a  popu 
lation  of  the  main  reservoirs  and  the  impossibility  of  prolonged  main¬ 
tenance  of  it  in  a  population  of  secondary  reservoirs. 

In  the  great  majority  of  foci  practical  difficulties  have  arisen 
and  continue  to  arise  in  the  determination  of  the  main  reservoir,  be¬ 
cause  in  localities  where  plague  epizootics  are  manifested  the  patho¬ 
gen  is  not  found  in  a  single  species  of  animal,  but  rather  in  several. 
these  cases  knowledge  of  a  number  of  characteristics  of  the  main  res¬ 
ervoirs  assists  in  the  determination:  the  comparatively  frequent  and 
constant  finding  of  plague  bacteria,  a  stable  census  for  relatively  long 
periods  of  time,  continuity  of  settlements,  an  abundance -of  fleas  in  the 
holes  and  on  the  rodents  themselves,  extensive  territories  occupied  by 
rodent,  settlements,  and  some  other  characteristics.  At  the  present 
time,  the  main  reservoirs  have  already  been  determined  in  tin  treat 
majority  of  plague  foci. 

To  a  certain  degree  a  comparison  of  the  areas  of  distribution  | 


j  oT  the  animals  in  which  the  plague  microbe  has  been  found  and  the  loTJ 
*  calities  in  which  epizootics  ha  ve  been  recorded  can  assist  in  the  de -  ■ 
termination  of  the  main  reservoir.  In  a  number  of  foci  coincidence  of 
the  area  of  distribution  of  the  pathogen  and  the  area  of  distribution  of 
the  rodent  which  is  the  main  reservoir  have  actually  been  noted.  Thus, 
the  entire  territory  occupied  by  the  gray  marmot  /Marmota  baibacina/ 
has  been  considered  endemic  for  plague.  With  the  same  degree  of  as¬ 
surance  the  entire  territory  occupied  by  settlements  of  great  sand 
rats  /Rhombomys  opimusj  has  been  considered  an  endemic  focus  of 
plague.  To  a  considerable  degree, inadequately  skillful  detection  of 
single  infected  animals  in  nature  interferes  with  the  elucidation  of  this, 
correlation. 

Recently,  new  facts  have  become  known  which  indicate  a  discrep¬ 
ancy  -etween  the  area  of  distrinution  of  the  pathogen  and  the  area  of  dis¬ 
tribution  of  the  reservoir.  Right-bank  meridional  jirds  have  for  a  long 
time  now  been  carefully  studied  for  infection  with  the  plague  microbe, and 
only  from  time  to  time  has  it  been  possible  to  isolate  plague  cultures 
from  them  during  acute  epizootics  among  scuslixs.  Right-bark  meridi¬ 
onal  jirds,  in  contrast  to  jirds  inhabiting  the  left  bank  of  the  Volga  Riv¬ 
er,  have  been  shown  to  be  highly  sensitive  to  the  plague  infection.  Wh.it 
has  been  stated  leaves  no  doubt  of  the  fact  that  right-bunk  animals  are 
not  the  main  reservoirs  in  the  focus  of  the  Northwest  Caspian.  There¬ 
fore,  only  in  the  area  between  the  Volga  and  Ural  rivers  is  the  meridion¬ 
al  jird  the  main  reservoir.  Let  us  take  another,  similar  example:  the 
red-tailed  jird  in  AzSSR  is  the  main  reservoir,  whereas  over  extensive 
territories  of  Central  Asia  there  is  no  basis  for  considering  it  the  main 
reservoir.  The  reasons  for  such  phenomena  are  complex  and  varied; 
we  shall  not  touch  on  them  in  the  present  article;  the  very  fact  that  there 
is  a  discrepancy  between  the  boundaries  cf  the  plague  focus  and  the  area 
of  distribution  cf  the  main  reservoir  deserves  interest.  Thus,  the  foci 
not  uncommonly  have  their  own  boundaries,  whereby  the  focus  occupies 
only  part  of  the  area  of  distribution  of  one  rodent  or  another  playing  the 
part  of  the  main  reservoir. 

Yu.  M.  Rail'  and  V  N.  Fedorov,  V.  S.  Petrov  and  M.F.Shmut- 
er  have  come  to  the  conclusion  that  all  the  foci  in  nature  am  of  a  single  - 
host  type,  that  is,  they  have  one  rather  than  several  main  reservoirs. 

To  this  it  should  be  added  that  each  specific  natural  plague  focus  has  its 
own  main  reservoir;  however,  this  situation  can  be  changed  in  the  case 
of  rodents  with  separated  areas  of  distribution.  By  a  single-host  situa¬ 
tion  wc  mean  a  situation  in  which  one  species  ot  rodent  (the  main  reser¬ 
voir)  more  than  others  and  regularly  maintains  the  development  and  mul¬ 
tiplication  of  the  plague  pathogen  in  the  given  fecuu 

Persistent  pl*gu«  lot"’  in  nature  exist  only  in  those  places  when, 
j  there  are  not  only  conditions  for  the  existence  of  the  species  of  rodent 


jTcnown  j  be  the  main  reservoir  but  also  where  conditions  exist  for  j 
'the  regular  progress  of  the  epizoptic  process,  for  the  existence  of  gen¬ 
erations  of  vector  fleas  and  of  the  pathogen  itself  in  infinite  numbers, 
that  is,  the  existence  of  all  components  of  the  epizootic  triad. 

The  epizootic  triad  is  not  just  a  group  of  living  organisms.  These, 
so  heterogeneous  species  of  living  beings  (rodent,  flea  and  pathogen) 
show  a  strict  relationship  and  connection.  First  of  all,  let  us  speak 
about  the  pathogen  itself.  Its  habitat  is  the  body  of  the  main  reservoir. 
Many  properties  of  the  pathogen  a_e  created  and  are  changed  in  the  bod¬ 
ies  of  the  main  reservoirs,  whereas  the  influence  of  secondary  reser¬ 
voirs  either  leaves  no  or  almost  no  traces  in  the  evolution  of  the  mi¬ 
crobes;  in  the  great  majority  of  cases  those  developmental  branches  of 
the  microbe  which  are  completed  in  the  secondary  reservoirs  die, as  far 
as  the  future  is  concerned,  because  they  end  in  a  blind  alley.  In  the  epi¬ 
zootic  process  a  certain  adaptation  of  the  pathogen  to  the  main  host  oc¬ 
curs,  but  because  all  the  natural  foci  are  single -host  types,  and  each 
focus,  incidentally,  has  its  own  main  reservoir,  it  would  be  no  exaggera¬ 
tion  *o  consider  that  each  plague  focus  is  characterized  by  its  own  biolog¬ 
ical  race  or  variety  of  pathogen.  This  has  been  net  tly  evidenced  by  data 
on  bacteriemia  in  left-bank  meridional  jirds  and  dwarf  sousliks  infected 
with  strains  297  and  403,  of  which  the  former  was  isolated  in  a  souslik 
focus;  the  latter,  in  a  jird  focus.  These  data  have  been  presented  in 
other  works  of  the  present  collection.  It  has  been  possible  to  observe  a 
more  or  less  constant  bacteriemia  after  infection  with  relatively  small 
doses  only  if  the  jirds  have  been  infected  with  a  strain  isolated  from  a 
jird  focus  or  sousliks  infected  with  a  stx'in  isolated  from  a  souslik  fo¬ 
cus.  <1  other  caces  bacteriemia  has  occurred  after  the  infection  of  ro¬ 
dents  with  relatively  large  doses  and  has  been  of  an  agonal  nature.  It 
seemi  to  us  that  the  degree  of  difference  between  biological  varieties 
of  the  plague  microbe  depends  specifically  on:  &)  differences  in  the  tax¬ 
onomic  positions  of  their  main  reservoirs  and  b)  the  duration  of  para¬ 
sitism  of  the  plague  microbe  in  the  body  of  a  given  main  reservoir  (the 
age  of  the  focus).  The  adaptation  of  the  pathogen  to  the  main  reservoir 
intensifies  the  part  played  by  the  latter  in  maintaining  focalization. 

Quite  a  bit  of  attention  has  been  given  to  the  study  of  plague  mi¬ 
crobe  varieties.  In  1928,  Zabolotnyy  wrote  that  "differentiation  of  vari¬ 
ous  races  has  been  inadequately  worked  out,  and  we  have  no  data  for 
differentiating  different  types  of  plague  bacillus,  similar  to  what  exists 
in  the  case  of  diplococci,  vibrios,  bacilli  of  the  typhoid  group,  gonoco¬ 
cci.  spirochetes  and  many  other  groups  of  microbes.  The  organotrop¬ 
ism,  cultural  and  serological  differences  between  various  strains  should 
be  elucidated  by  a  series  of  new  experiments.  " 

The  significance  of  isolation  of  varieties  of  the  plague  microbe 
|  has  been  well  characterised  by  Tumanskiy:  "Study  of  the  varieties 
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1  plague  microbe  is  of  great  theoretical  and  practical  importance.  Carje- 
ful  study  of  this  problem  along  with  other  data  will  make  it  possible  to 
introduce  greater  clarity  into  the  problem  of  studying  the  natural  local¬ 
ization  of  plague  and  accurately  establishing  the  main  reservoirs  of  the 
pathogen  in  those  enzootic  foci  where  epizootics  axe  observed  among 
several  species  of  rodents  as  well  as  to  distinguish  between  adjacent 
epizootic  foci,  establish  the  connection  of  the  foci  with  one  another  and., 
finally,  outline  the  correct  means  of  eliminating  natural  foci  of  this 
infectious  disease.  " 

In  1951,  Devignat  isolated  three  varieties  of  plague  microbe  ac¬ 
cording  to  the  relationship  of  the  pathogen  to  glycerin  and  the  produc¬ 
tion  of  nitrites.  Tur-ianskiy  ga^e  a  similar  classification  of  varieties 
after  distinguishing  rat,  marmot  and  souslik  varieties. 


Varieties  of  Plague  Microbe  (fumanskiy,  t95h) 
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1.  Varieties;  2.  Characteristics  of  varieties;  J.  i'erncnt/ition  of  glyc¬ 
erin;  4.  Nitrification;  5.  Denitrification-  6.  Hat;  7.  Marmot;  S.  S  ,s- 
lik. 

Key:  The  results  obtained  with  a  small  number  of  c..:.ra:n*  of  rH* 
given  variety  are  presented  in  parcr.the . 


It  should  be  noted  that  these  varieties  wvre  isolated  on  the 
of  fermentative  and  biochemical  features  without  adcq-iaU'  .  on -i-Jci 
of  the  influence  of  biological  factors  on  the  mic  l  oorgur. i*><n  Yv.  >  , 
Pavlovskiy  ascribes  tremendous  importance  to  tu«*  infiut-n,  c  of  h«  , 
the  properties  of  parasites.  In  application  to  the  pathogen  of  tic.x-h 
encephalitis  he  wrote  the  following;  ’’The  ’p.-vivaiogy  <-•:  the  virus  s* 


is  a  matter  of  the  pa 

at 

tnd  it 

cannot  be 

re 

pr. 

u  u  c  - 

•d  in  retr 

we  must  reckon  wiiti 

til' 

t  pC', 

.  ibi  i  itv  oi 

an 

i;i. 

iuent 

.*•  by  r « • 

ism  on  the  virus  Mr 

■tin 

fount 

■  within  it. 

t- 

\  ■ 

»bly 

,  in  tic  t 

tore  experiments  in 

1  U.‘ 

!  iho 

r.itivy  it  v  ; ! i 

'.  t 

po  •- 

u  ’  .1 ! <  If 

one  species  o f  host  * 

ir  r 

itiote » 

•r  wh’cH  h 

as 

iO  1 

l  c* 

rt.-iin  flip 

habitat  of  a  virus  in t 

lue 

i.ces 

t;»e  virus 

■  tr 

,1  1  '  4 

•.pa, ! 

it.it  iv  i  '  y  . 

idea  with  respect  to 

U  *• 

t»lagi 

u  -  rru«  rob 

i  h 

'J 

*n-C  n 

.  .  p  ;  •  vi . 

skiy:  ’’The  leason  f 

o  .-  1 

the  C> 

i.Mirer»v< 

t;I 

va  i 

■i  «*ti  *- 

s  of  I-  ■ 

'• .»  :  l 


1 


jcrobe  should  be  sought  in  physiological  characteristics  of  the  bodies 
•of  different  species  of  rodents,  the  main  reservoirs  of  the  plague  path¬ 
ogen  in  nature,  rather  than  in  geographic  conditions  or  the  history  of 
plague  pandemics.  " 

On  the  basis  of  existing  materials  the  suggestion  can  be  made 
that  among  the  strains  of  the  souslik  variety  (according  to  Tumanskiy), 
to  which  group  strains  297  and  403  should  be  referred,  there  are  dif¬ 
ferent  races  or  varieties,  the  existence  of  which  is  associated  with 
parasitism  in  the  bodies  of  different  main  reservoirs, which  in  a  tax¬ 
onomic  respect  are  different  from  one  another.  Strain  403  was  isolat¬ 
ed  from  red-tailed  jirds;  at  the  same  time,  judging  by  the  bacteriemia 
in  meridional  jirds  it  behaves  like  a  true  jird  strain.  It  may  be  sup¬ 
posed  that  the  nature  of  bacteriemia  after  incorporation  of  the  jird 
variant  will  be  similar  in  the  related  species  of  jirds.  The  nature  of 
bacteriemia  depends  not  only  on  the  species  of  animal  but  also  on  the 
degree  of  resistance  to  plague.  In  loft-bank  meridional  jirds  infected 
with  strain  403  constant  bacteriemia  was  noted  in  response  to  large 
infective  doses,  whereas  in  right-bank  meridional  jirds  this  type  of 
bacteriemia  was  observed  only  after  infection  with  small  doses. 
Therefore,  within  this  variety,  which  Tumanskiy  referred  to  the  scus- 
lik  group,  two  subvarieties  can  be  outlined  --  jird  and  souslik. 

The  main  reservoir  is  a  concept  which  is  not  only  biological  but 
also  historical.  Under  certain  historical  conditions  the  secondary  res¬ 
ervoirs  can  enter  the  ranks  of  the  main  reservoirs.  The  greatest  prob¬ 
ability  of  transition  from  the  secondary  reservoir  grr-p  to  the  main 
reservoir  group,  under  otherwise  equal  conditions,  is  maintained  by 
those  species  of  animals,  secondary  reservoirs,  which  in  a  taxonomic 
respect  are  related  to  the  main  reservoirs. 

In  plague  infection  several  mechanisms  of  infection  are  known 
(alimentary,  contact,  arthropod-borne  and  droplet);  however,  plague 
belongs  to  the  group  of  arthropod -bo me  infectious  diseases  because  this 
mechanism  of  transmission  is  characteristic  of  the  course  of  the  infec¬ 
tious  disease  among  the  main  reservoirs.  The  mechanism  of  transmis¬ 
sion  is  the  connecting  link  which  cements  the  entire  triad.  In  connec¬ 
tion  with  this,  tht  arthropod -bo me  mechanism  of  transmission  has 
made  an  impression  on  the  properties  of  the  mam  reservoir  and  of  the 
pathogen.  In  the  case  of  arthropod-borne  infectious  diseases  the  alter¬ 
nation  of  the  microorganism's  being  in  the  bodies  of  warm-blooded  ani¬ 
mals  and  polkilothermic  hosts  is  of  the  nature  of  epidemiological  nec¬ 
essity.  Without  a  flea  the  microbe  cannot  enter  the  body  of  a  rodent 
(since  in  plague  transovarial  transmission  of  .he  pathogen  is  unknown 
among  fleas),  while  without  the  rodent  tne  microbe  canr.ot  enter  the  b<Mv 
of  the  flea.  Thereby,  even  if  certain  changes  in  the  properties  o:  the 
jjilague  pathogen  occur  in  the  organism  of  the  rodent  they  can  be  lost 
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various  existential  aspects  of  plague  infection  in  various  natural  focITJ 
It  should  be  emphasized  that  everything  stated  has  a  bearing  on  the  bi<> 
ological  species  of  living  beings  rather  than  on  separate  individuals  of 
the  main  reservoir,  vector  or  microbe.  The  relations  studied  bear 
the  imprint  of  historical  development,  without  consideration  of  which 
interpretation  of  characteristics  of  members  of  the  epizootic  triad  in 
different  natural  foci  of  plague  existing  at  the  present  time  would  be  in- 
conceivable. 


Conclusions 

1.  The  main  reservoir  is  capable  of  maintaining  the  develop¬ 
ment  and  multiplication  of  the  plague  pathogen  over  an  infinite  number 
of  generations  under  favorable  conditions,  in  contrast  to  facultative 
secondary  reservoirs. 

2.  The  boundaries  within  which  the  plague  epizootics  are  ex¬ 
pressed  in  every  specific  focus  may  not  coincide  with  the  area  of  dis¬ 
tribution  of  the  main  reservoir  but  may  be  only  part  of  this  area  of 
distribution. 

3.  In  nature,  apparently,  specialized  varieties  of  the  plague 
microbe  exist  --  sous’ik  and  jird. 

4.  The  arthropod-borne  mechanism  of  transmission  cements 
the  epizootic  triad  into  a  single  whole  and  explains  the  characteristics 
of  baeteriemia  in  various  species  of  rodents.  Members  of  the  epizo¬ 
otic  triad  show  deep-seated  relationships  and  influences  on  one  another, 
in  connection  with  which  the  properties  of  the  main  reservoir  cannot  b< 
analyzed  apart  from  those  of  the  other  members  of  the  epizootic  triad 
in  any  specific  natural  plague  focus. 
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P.  I.  Shiranovich,  1.  V.  Morozova,  G.  P.Samarina  A.  I.  Pavlov 
Jird  Flea*  (Aphamptera)  of  the  Northwest  Caspian 

Information  about  the  flea  fauna  of  the  Northwest  Caspian  began 
to  appear  in  the  literature  only  in  the  1920's  (I.  G.  loti,  1925,  192b, 

1928;  Yu.  N.  Vagner,  1926;  V.  I.  Kusenkov,  1928,  and  others).  At 
the  first  stages  of  the  investigations  the  main  attention  was  given  to  the 
study  of  fleas  living  in  human  houses,  on  domestic  animals,  and  on  a 
rodent  which  is  very  widespread  here,  the  souslik. 

Interest  began  to  be  taken  in  jird  fleas  only  with  the  beginning  of 
the  1930's,  after  M.  M.  Tikhomirova  (1934)  first  gave  an  cpizootclogic- 
al  evaluation  of  the  meridional  jirds  of  the  Volga- Ural  plague  focus. 

Since  that  time  numerous  studies  have  begun  to  be  published  on  the  ecol¬ 
ogy  of  small  species  of  jirds  and  their  ectoparasites  (Yu.  M.  Rail', 

1938,  1939,  1941;  M.  M.  Tikhomirova  and  others,  1935;  A.  A.  Fleg- 
otitova,  1940;  S.  A.  Kolpakova,  1944,  1950;  A.  F.  Dudinkova,  1951; 

3.  K.  .Tenyuk  and  M.  P.  Demyashev,  1936,  and  others),  but  for  the 
most  part  they  dealt  with  territories  located  on  the  left  hank  of  the  Volga. 

In  connection  with  the  general  combination  of  studies  on  plague 
natural  localization  in  recent  years  a  study  has  been  begun  on  jird  fleas 
of  the  right  bank  of  the  Volga  (P.  I.  Shiranovich,  1950}  and  in  the  Eastern 
Frecaucasus  (N.  N.  Bakeyev  and  others,  1956).  A  thorough  study  cf 
tli e  biology  of  the  flea  Xenopsylla  conformis  was  made  by  N.  F.  Dar- 
sk&ya  and  others  (1957)  in  the  deserts  of  the  Trans  wicasus. 

It  should  be  noted  that  in  the  past,  in  the  study  of  the  ecology  of 
fleas,  attention  was  paid  mainly  to  seasonal  changes  in  the  species  com¬ 
position  and  in  the  abundance  of  parasites.  One  of  the  essential  delects 
of  ‘these  studies  was  the  fact  that  for  the  purpose  of  constructing  curves 
of  changes  in  the  flea  census  frequently  material  was  used  which  had 
been  taken  from  different  localities.  However,  the  study  of  the  season¬ 
al  dynamics  of  the  species  is  essential  for  establishing  the  reasons  for 
activation  or  subsidence  of  epizootics.  For  knowledge  of  the  struct-.*, 
of  the  focus  and  its  epizootological  zoning  r.o  less  important  is  the  a  ■ 
alysis  of  materials,  not  only  from  a  seasonal  but  also  from  a  territori  ¬ 
al  aspect.  Based  on  these  principles  we  set  about  treating  material 
on  jird  fleas  of  the  Northwest  Caspian,  the  results  of  which  have  he*r, 
presented  in  the  present  report. 

In  the  collection  of  material,  in  audition  to  the  authors,  Ye.  N. 
Polkovova.  K.  A.  Ivanov,  Kh.  G.  Shadiyeva,  G.  P.  Perkach,  Provo- 
shin*,  A.  I.  Artamonova  and  others  participated,  for  which  we  she  r  i 
I  Las  to  express  our  gratitude  to  them. 
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r  Collections  of  fleas  from  jirds  (Meriones  meridianus  Pall  -  J 

'  and  Meriones  tamariscinus  Pall. }  and  from  other  species  of  rodents  ; 
were  carried  out  from  1947  through  1953  on  the  right-bank  territory 
of  the  Caspian  lowlands  within  the  limits  of  Astrakhanskaya  and  south 
Stalin gradskaya  oblasts  and  Kalmykiya. 

The  landscape-ecological  zoning  of  this  territory  was  carried 
out  by  N.  P.  Mironov  (1945).  In  the  study  of  fleas  of  the  Northwest 
Caspian  we  considered  it  possible  to  utilize  materials  from  three  ar¬ 
bitrarily  distinguished  regions  for  the  purpose  of  comparison  of  ma¬ 
terial:  1.  Chernyye  Zemli;  2.  the  II ‘men  region  (with  the  exception 
of  the  area  along  the  sea  and  the  Volga  sands;  3.  Yergeni  and  the 
adjacent  dry  lowland  steppes,  including  the  southern  rayons  of  Stalin  - 
gradskaya  Oblast. 

In  all,  90,632  collections  containing  30,694  fleas  were  proc¬ 
essed.  In  this  group  5,473  fleas  were  collected  from  20,669  meridi¬ 
onal  jirds;  20,873,  from  24,  535  crested  jirds;  2,810,  from  45,012 
holes;  and  1538  fleas,  from  416  nests  (Table  1). 

The  collections  were  made  according  to  the  generally  accepted 
method  for  parasitological  work.  In  a  considerable  part  of  tho  work 
we  had  at  ou;  disposal  the  so-called  genera}  collections  obtained  as 
the  result  of  the  practical  activity  of  plague -control  institutions. 
Therefore,  in  treating  the  materials  it  was  possible  to  utilize  only  the 
main  indices  of  flea  censuses  --  first  of  all,  the  index  of  abundance 
("O")  and  the  index  of  total  freq--*ncy  of  occurrence  of  objects  contain¬ 
ing  fleas.  Thereby,  the  index  ox  '’hole"  fleas  was  determined  from  the 
calculation  for  ICO  hole  entrances  investigated. 

The  investigations  were  conducted  in  th<  region  of  deserts  and 
semideserts  with  the  whole  conglomeration  of  soils,  vegetation,  ani¬ 
mal  world  and  climate  characteristic  of  them. 

Essential  components  in  the  life  of  the  plague  focus  of  the  North¬ 
west  Caspian  are  small  species  of  jirds,  settlements  of  which  are  lo¬ 
cated  in  the  sands  and  brush  copses.  The  ecology  of  these  animals  un¬ 
der  local  conditions  has  been  studied  by  N.  P.  Mironov  and  A.  A.  Lis¬ 
itsyn  (1953),  N.  N.  Bakeyev  (1956),  and  A.  N.  Pavlov  (1958). 

On  the  territory  of  the  Northwest  Caspian  30  species  of  fleas 
have  been  recorded  on  jirds,  in  their  holes  and  nests  (Table  1);  of 
these,  25  are  from  meridional  jirds;  26,  from  crested  jirds;  21,  from 
jird  holes;  and  15  species  of  fleas  from  the  nests.  As  seen  from  the 
materials  presented  in  Table  2,  the  average  yearly  general  index  of 
abundance  of  fleas  on  meridional  jirds  over  a  period  of  many  years  has 
been  eq’ial  to  0.  32;  on  crested  jirds,  0. 95,  or  three  times  as  great. 
This,  apparently,  is  explained  by  the  fact  that  meridional  jirds,  anvill- 
. er  animals  which  have  short  and  thin  fur,  are  incapable  of  maintaining 
la  large  number  of  ectoparaaites  on  themselves.  _  ^ 
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Fig  1.  Indexes  of  Abundance  of  Fleas  on  Meridional  and  Crested  Jirds 
tion;  2,  Chernyye  Zemli;  3.  Yergeni  and  southern  rayons  of  Stalin- 
6.  C.  laeviceps;  7.  Common  to  meridional  jirds;  d.  Mice;  9.  Month 
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Composition  and  Flea  Census  of  J.irds  in  the  Northwest  Caspian  Region 

1953) 

included) 


5.  Regions;  6,  Seasons;  7.  Flea  species;  8.  Chernyye  ZerrJi; 
geni  (this  landscape  region  also  includes  the  lowland  steppes  of  the 
16.  Voles;  17.  Mice;  18.  Other  species;  l'5.  Total  "foreign' 

24.  Nests.  tThe  numbers  9  and  10,  referring  to  seasons,  nave 
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C.  laeviceps,  which  amount*  to  more  than  83  percent  on  the  ] 
animal*  and  in  their  neats  and  more  than  75  percent  of  all  the  fleas 
collected  in  their  hole*, is  predominant  among  both  species  of  jirds. 
This  species  is  encountered  over  the  entire  area  of  distribution  of  jirds 
and  is  parasitic  throughout  the  year.  An  increase  in  it*  census  is  ob¬ 
served  during  the  spring  and  autumn  with  a  slight  reduction  in  the  win¬ 
tertime  and  a  considerable  one  in  the  summer. 


Thus,  the  index  of  abundauce  of  fleas  on  meridional  jirds  caught 
in  Chernyye  Zemli  in  April  was  equal  to  0.  3;  in  the  II 'men  region,  0.  45; 
in  the  former  region  in  December,  0.23;  in  the  latter  region  in  Octob¬ 
er,  0.  14.  On  the  crested  jird  this  index  in  April  was  equal  to  0.  93  in 
Cherryye  Zemli;  1.79  in  December;  in  the  Il'men  region  it  was  equal 
to  0.97  in  April  and  0.98  in  November  (Fig  1). 

Other  species  of  specific  jird  fleas  are  few.  Thus,  while  X. 
conformis  is  one  of  the  predominant  parasites  of  jirds  of  the  left  bank 
of  the  Volga  and  is  of  great  epizootological  significance  there  (A.  A. 
Flegontova,  1940,  S.  A.  Kolpakova,  1944,  and  others),  on  the  right 
bank  this  species  is  far  from  being  encountered  everywhere;  the  area 
of  its  distribution  is  limited  to  a  narrow  territory  of  the  Il'men  region 
and  does  not  coincide  with  the  distribution  of  the  hoBt-  At  the  boundary 
of  the  area  of  distribution  this  species  is  definitely  in  a  depressed 
state,  considerably  lagging  Li  its  census  behind  other  jird  parasites. 

X.  conformis  was  found  chiefly  in  the  northeastern  portion  of  Liman- 
skiy  Rayon  in  the  environs  of  the  villages  of  Yandyki,  Sharluzur.g,  Mik- 
haylovka,  Liman,  Venderevo,  Udrush,  Dzhivoga,  Kukshin,  Zel'ma, 
Gakhata,  and  Khuduk-Duga.  On  the  meridional  jird  this  species  amounts 
to  0.14  percent  of  the  total  number  of  fleas  collected  from  this  rodent; 
on  crested  jirds,  0.81  percent;  in  the  rodent  holes,  it  amounts  to  1.17 
percent.  In  recent  years  a  reduction  has  been  noted  in  the  census  of 
this  species,  which  may  be  seen  from  the  materials  of  Table  2.  Fleas 
of  the  genera  Stenoponia  and  Coptopsylla  are  encountered  on  jirds  only 
from  September  through  December  in  small  numbers  (see  Table  3). 

The  places  in  which  these  species  of  fleas  were  found  were  in 
the  southeast  corner  of  the  Northwest  Caspian  region,  including  the 
central  and  southern  regions  of  Chernyye  Zemli:  Artezian  station,  the 
ninth,  10th  and  11th  sidings,  the  villages  of  Andra-Ata,  G&yduk,  Khleb- 
nyy,  Naryn-Khuduk,  Zapadnyy,  Krasnyy,  Kamyshannik,  Prudovoy, 
the  Sovkhoz  imeni  Kirov,  the  environs  of  the  village  of  Yandyki.  An 
analysis  of  the  materials  presented  in  Tables  1,  3  and  4  shows  the 
great  association  between  these  species  and  the  meridional  jird,  al¬ 
though  the  index  of  their  abundance  on  the  crested  jird  is  somewhat 
greater  than  on  the  meridional  jird. 


Fleas  of  the  genus  Rhadinopsylla  on  the  jirds,  in  their  holes 
d  nests  amounted  to  7.68  percent  of  the  entire  collection.  They  **♦*»* 
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Change  in  the  X,  Conformis  Census  by  Yearn 
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1.  Name;  2.  Number  of  collections;  3.  Number  of  fleas;  4.  Merid¬ 
ional  jirds;  5.  Crested  jirds;  6.  Social  vole  /Microtus  socialist;  7. 
Rodent  holes. 


recorded  more  often  in  the  autumn -winter  period  in  the  11 ’man  region. 
In  the  autumn  the  index  of  abundance  on  meridional  jirds  in  the  case 
of  R.  cedestis  and  R.  bivirgis  was  equal,  respectively,  to  0  02;  and 
0.007;  on  crested  jirds;  0.02  and  0.  002;  in  their  nests,  0.  2  7  and 
0.54.  In  the  hot  part  of  the  year  these  species  were  not  recorded,  v. 
recent  years  the  census  of  the  latter  species,  just  tike  the  J-rtms’of 
X.  conformis,  has  been  decreasing.  Thus,  R.  bivirgis  fleas  constit¬ 
uted  22.4  percent  of  the  total  number  of  fleas  collected  in  20  jird  nests 
in  the  winter  of  1947-1948,  but  in  the  material  from  476  nests  obtained 
during  the  period  from  autumn  1948  through  1953  this  species  constit¬ 
uted  a  total  of  only  3.C5  percent. 

The  other  species  of  fleas  icund  on  jirds,  in  their  holes  and 
nests,  are  nonspecific  for  them,  that  is,  they  are  ’  foreign'  fleas, 
the  usual  hosts  of  which  are  sousliks,  jerboas,  mice  and  voles. 

The  flea  census  changes  appreciably  in  accordance  with  the 
landscape.  Thus,  on  meridional  jirds  of  the  Il'men  region  the  general 
index  amounts  to  0.  3;  on  Chernyye  Zemli,  0.  27;  for  crested  jirds, 
0.79  and  i.06.  respectively.  As  i9  seer,  from  Table  5, for  meridional 
jirds  of  Chernyye  Zemli  th>  index  whs  somewhat  less  than  that  for 
jirds  caught  in  the  Il'men  region.  This  reduction  occurs  mainly  on 
account  of  a  reduction  in  species  specific  for  the  jirds. 
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I.  Name  of  region;  2.  Meridional  jirds;  3.  Crested  jirds;  4. 
Number  of  jirds;  5.  Total  fleas;  b.  In  this  number  the  number  of 
"foreign"  fleas;  7.  General  index  of  abundance;  8.  Index  of  abund¬ 
ance  of  "foreign"  fleas;  9.  Percent  of  "foreign"  fleas;  10.  Number 
of  jirds;  11.  Number  of  holes;  12.  Number  of  nests;  13.  Jird 
holes;  14.  Jird  nests;  15.  Chernyye  Zemli;  16.  Il'men-delta  re¬ 
gion;  17.  Yergeni  and  southern  rayons  of  Stalingradskaya  Oblast. 


Circulation  of  Fleas  in  Different  Landscape -  Ecological  Reg 
Caspian  (1947-1953) 
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|  Or.  *:he  crested  jircl  of  Chernyye  Zemli  in  recent  years  a  ten-  j 

‘  dency  has  been  observed  toward  a  relative  {compared  with  the  II 'men 
region)  increase  in  the  flea  census,  which  is  apparently  associated 
with  increase  in  the  census  of  the  crested  jird  in  this  region,  which  m 
recent  years  has  begun  to  predominate  progressively  over  the  merid¬ 
ional  jird  (N.  P.  Mironov  and  A.  A.  Lisitsyn,  1953).  The  specific  C. 
laeviceps  fleas  adapted  to  this  rodent  and  others  are  finding  more  fav¬ 
orable  conditions  for  their  existence  in  Chernyye  Zemli  in  connection 
with  this. 

The  lowest  flea  indices  are  noted  in  Yergeni  and  in  the  southern 
rayons  of  Staling  rads  kaya  Oblast.  Here  is  the  boundary  of  the  area  of 
distribution  of  the  meridional  jird,  where  its  census  is  low  and  its  set¬ 
tlements  are  scattered.  The  general  index  of  abundance  of  fleas  in  the-, 
regions  is  equal  to  0.08;  of  the  specific  jird  fleas  only  C.  laeviceps  in 
exceedingly  small  numbers.  By  and  large,  on  Yergeni  jirds  6ouslik 
and  mouse-like  rodent  fleas  predominate  (Table  1  and  3).  An  increased 
flea  census  on  the  jirds  in  all  landscape -ecological  regions  has  been 
noted  in  the  early  spring  and  in  the  autumn -winter  periods  (Figs  1  ard.j 
Such  a  nature  of  dynamics  is  determined  chiefly  by  the  modes  of  life  of 
the  jirds,  which,  as  is  well  known,  change  according  tc  seasons  of  the 
year.  While  in  the  apring-summe r  season  active  digging  activity  is  n.v: 
ed  in  the  jird  behavior  --  they  build  a  multitude  of  temporary  shallow- 
holes  and  nests  which  are  near  the  surface  of  the  ground  and  are  sub¬ 
ject  to  the  unfavorable  influence  of  environmental  conditions  --  in  the 
auMrnn  and  winter  the  jirds  live  in  permanent  deep  holes  where  more 
favorable  microclimatic  conditions  are  created  for  flea  multiplication. 

During  the  spring  the  increase  in  the  flea  census  on  jirds  occur.; 
through  an  increase  in  C.  laeviceps  as  well  as  an  increase  in  "foreign” 
fleaa.  chiefly  souslik.  During  the  autumn  the  increase  in  the  flea  cen¬ 
sus  on  the  animals  occurs  also  because  of  an  increase  in  C.  laeviceps 
and,  in  addition,  because  of  an  increase  m  the  autumn-winter  species 
of  fleas  of  jirds  of  the  genera  Stenoponia,  Coptopsylla  and  Rhadinop- 
sylla  as  well  as  the  fleas  of  the  mouse -like  rodents. 

Everywhere,  common  rules  and  regulations  are  noted  --  duri:'. 
the  cold  season  the  main  mass  of  fleas  parasitic  on  drris  belongs  to 
their  specific  species,  while  during  the  warm  aeaaou  the  abundance  cf 
specific  fleas  decreases  appreciably,  and  "foreign1  fleas  appear  on 
jirds  in  large  numbers. 

The  most  active  exchange  of  fleas  between  j*rds  and  other  ro¬ 
dents  is  observed  in  the  II 'men  region,  which  is  distinguished  by  a  v.,  - 
jety  of  biotopes  including  considerable  areas  of  sand.  Thi*  ferritin 
is  saturated  with  settlements  of  different  species  of  rodents; ,  among 


which  jerboas  and  jirds  predominate. 

[_.  In  this  region,  by  comparison  with  Chernyye  Zemli ,  tr.erc 
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not  only  &  high'-  r  general  index  of  abundance  but  a  iso  a  higher  index 
of  "foreign”  fleas  on  the  meridional  jirds.  The  latter  is  equal  to  0.03, 
which  amounts  to  i  2  percent  of  the  gene  ral  index  (Table  4)  In  Che r- 
nyye  Zemii  this  index  is  equal  to  0.01  and  has  u  specific  value  of  3.2 
percent.  In  Yergeni  and  in  the  southern  regions  of  Stalingradakaya 
Oblast  the  percentage  of  "foreign”  fleas  reaches  64  and  the  index  comes 
to  0.  05  while  there  is  a  low  generr.1  index  of  abundance  (0. 08)  on  the 
meridional  jirds.  On  the  crested  jirds  in  the  71 'men  region  the  index 
of  "foreign"  fleas  is  equal  to  0.  04  while  there  =  r-  five  percent  of  them 
in  the  general  collection.  In  Cherny  ye  Zemii  these  indices  drop  re¬ 
spectively  to  0.03  and  two  percent. 

In  the  jird  holes  and  neats  the  highest  percentage  of  "foreign” 
fleas  was  noted  in  Yergeni  and  in  the  adjacent  steppes  (74  percent  in 
the  holes;  85  percent  in  the  nests).  This  figure  is  somewhat  le«:.  in  tile 
11 'men  region  (22  percent  in  the  holes  and  54  percent  in  the  r.  sts).  In 
Chernyye  Zemii  it  drops  to  seven  percent  in  the  holes  anti  44  percent 
in  the  nests  (Table  4). 

The  greatest  species  variety  of  fleas  is  observed  in  the  Il'men 
region,  where  25  species  have  been  recorded;  in  Chernyye  Zemii, 

20  species;  in  Yergeni,  11.  Parasitic  contact  between  jirds  and  sous  - 
liks  is  characterized  by  the  following  figures.  In  the  II 'men  region  of 
the  total  number  of  2  5.  360  fleas  on  aouslike  j i r > ;  parasites  amounted 
to  0.21  percent;  souslik  fleas  or.  jirds  amounted  to  1. 7  percent. 

In  Chernyye  Zemii  these  relationsmps  were  different  .  Here, 
the  jird  fleas  (21  specimens)  amounted  to  only  0  03  percent  of  the  num¬ 
ber  of  fleas  (71, 506  specimens)  taken  from  sousliks  and,  conversely, 
souslix  fleas  (158  specimens)  amounted  to  2.2  percent  of  the  number 
of  fleas  (8,017  specimens)  taken  from  jirds. 

Therefore,  the  exchange  of  fleas  between  these  rodents,  the 
most  important  sources  of  the  plague  microbe  in  the  Northwest  Cas¬ 
pian  in  ail  areas  is  characterized  by  a  unilateral  direction,  from 
sousliks  to  jirds.  Thus,  in  Chernyye  Zemii  sous  irk  fleas  were  en¬ 
countered  on  jirds  76  tones  more  often  than  on  sousliks,  while  in  the* 
11‘men  region,  where  the  so-isuk  and  soualik-ilea  censuses  are  low, 
they  were  still  encountered  eight  times  mors  after.  The?*  facts  indi¬ 
cate  probable  routes  of  circu' ’.’"‘on  of  the  pathogen  m  the  focus,  where 
the  main  source  of  the  plague  microbe  is  the  sous  Ilk- 

Returning  to  the  evaluation  of  the  jirtl  fl-a  census,  on  the  right 
bank  of  the  Volga,  let  us  analyze  materials  reflected  from  tin  i.sle-.  <■< 
these  rodents  (Tables  1  and  i).  First  cf  ait.  it  should  be  rotto  that 
the  flea  infestation  of  the  hoses  i»  extremely  h.-w  ;«nu  cannot  be  c'  ».  - 
pared  m  aiiv  way  with  that  on  the  int  bank  •>!  the  Volga. 

Thus,  according  to  rite  iat»  of  A.  F.  ib;tlmkov*  (1  ‘>hl ).  .he  .  U-  . 
^census  »n  .lira  holes  of  the  'uLcfflr&l  i-*n  n?  -  -  , >  , 
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per  100  holes  according  to  the  seasons  (with  an  average  annual  index""] 

1  of  490);  according  to  our  data,  for  the  Northwest  Caspian  the  flea  cen¬ 
sus  in  the  HrU  tides  did  not  exceed  36  per  ICO  boles  (with  an  average 
annuli  index  of  6.  24  over  many  years).  The  highest  index  of  abundance 
oi  fleas  in  jird  holes  was  recorded  in  the  II 'men  region  in  April  (36.  2). 
Subsequently  (Fig  2)  it  decreased  gradually,  and  by  August  reached  its 
minimum  figures  ("CkO.  3).  In  the  autumn  a  very  slight  increase  in 
census  occurred  again  ("O"  went  up  to  fc.  7-4.  9).  A  similar  picture 
was  obeerved  in  Chernyye  Zemli,  but  the  census  figures  here  were 
even  lower;  they  ranged  from  0.  1  to  15.  2.  In  Yergeni  and  the  adjac¬ 
ent  areas  the  general  index  of  fleas  in  jird  holes  during  the  spring - 
summer  season  amounted  to  21.  33;  in  the  autumn,  7 .  51.  The  major¬ 
ity  of  fleas  collected  from  the  holes  during'  the  first  period  were  '  for¬ 
eign", chiefly  souslik  fleas;  in  the  autumn,  C.  laeviceps  was  caught  in 
small  numbers, as  were  also  fleas  of  the  mouse -like  rodents.  It  should 
be  noted  that  frequently  fleas  were  found  in  holes  which  had  no  nests  or 
which  had  empty  nests.  This  suggests  the  idea  that  the  passages  of  the 
rodent  holes  are  filled  with  fleas  mainly  because  of  parasites  lost  by 
the  animals  rather  than  because  of  the  ilea  migration. 

Many  investigators  (I.  G.  loti,  S.  A.  Kolpakova,  lv44,  1950, 

A.  F.  Dudnikcva,  1951,  and  others)  directed  attention  to  the  exceeding¬ 
ly  low  flea  census  in  the  nests  of  inhabitants  of  the  sands  and  particu¬ 
larly  of  the  jirds,  which  was  explained  by  their  living  conditions  in  the 
loose  soil.  This  was  also  confirmed  by  our  material. 

The  nests  of  the  jirde  were  dug  up  in  1950-195!  in  the  region  of 
the  settlements  of  Naryn-Khuduk  and  Beloye  Ozero  as  well  as  in  the 
environs  of  the  village  of  Yandyki  and  the  village  of  Privc'zhskiy .  Very 
frequently  thereby  it  was  impossible  to  determine  which  jird  was  the 
host  in  a  given  nest,  because  in  settlements  in  which  the  meridional  and 
crested  jirds  lived  together  differentiation  of  timm  was  made  difficult. 
However,  by  and  large,  these  were  nests  of  meridional  jirds. 

In  the  spring  and  summer  fresh  brooe  nests  were  obtained  in 
large  numbers;  these  were  usually  located  a  little  below  the  surface 
(20-50  centimeters)  and  had  little  nest  material.  !n  general,  they  w<  j-,: 
temporary  --  they  were  built  for  the  time  of  breeding  the  progeiv  o:,,; 
then  were  left  by  the  animals,  covered  over  with  sand  and  destroyed 
The  index  of  abundance  of  fleas  in  these  nests  in  April  was  close  to 
in  May- July  an  increase  of  it  was  observed  to  1  55-1.  35  (Fig  3);  there¬ 
by,  at  this  time  there  were  from  27.5  percent  to  51  ?  p*  rce-*t  U'Cs  con¬ 
taining  fleas.  In  these  beats  C.  laeviceps  predominated;  ir  addition, 
soushk  fleas  were  er.ccunte red  in  small  numbers  is.  them 

Observation  of  the  condition  of  the  gene  rative  >rgar.s  .*><  if.  la*  i* 
.ceps  showed  that  during  tr*  spring  the  percentage  oi  females*.'  .?h  r^? 
ill.  high  (it  reaches  Hd.3  pc-cent).  .Thereby,  a  low  c.-nv-i*  of  thu*  4e.;ir« 


15? 


“1 


© 

•a 


140  a 


Fig  3.  Indices  of  Abundance  of  Fleas  in  Jird  Nests  in  the  Northwest 
Caspian.  I.  Key;  2.  General  index  of  abundance  CO");  3.  C.  laevi- 
ceps  index,  4.  Probable  index;  5.  Month. 


is  noted.  This  phenomenon  is  explained  by  the  fact  that  the  freshly 
prepared  brood  nests  initially  are  free  of  fleas  and  only  later  are  the 
parasites,  which  then  begin  to  multiply  actively,  brought  into  them  by 
the  animals.  In  April,  in  these  nests  the  flea  larvae  are  usually  afc~ 
sent.  Only  at  the  end  of  May-beginning  of  June  is  the  presence  of  a 
very  large  number  of  larvae,  hatched  from  eggs  laid  at  the  beginning 
of  spring,  noted.  In  the  summer,  -beginning  with  June,  a  reduction 


m  i  miii—  * 

occurs  in  the  flea  census  in  the  nests.  In  the  latter  an  absence  of  larj- 
v&e  is  also  noted.  This  is  apparently-  associated  with  a  rise  in  the  tem¬ 
perature  and  a  reduction  in  the  humidity  of  the  air,  which  have  an  un¬ 
favorable  influence  on  activity  anu  development  of  C.  laeviceps.  In  ad¬ 
dition,  the  animals,  dispersing  and  settling,  leave  their  nests,  as  a  re¬ 
sult  of  which  the  existential  conditions  are  impoverished  in  them  even 
more  for  the  fleas  and  larvae.  From  October  through  February  a  con¬ 
siderable  increase  in  the  flea  census  was  observed  in  the  permanent 
jird  nests.  Thus,  the  number  of  nests  infected  with  fleas  rises  again 
to  77.  7  percent,  and  the  index  of  abundance  of  fleas  in  them  reaches 


10 


The  conditions  of  the  autumn-winter  season  and  the  ecological 
characteristics  of  jirds  are  responsible  for  the  change  in  the  nest 
fauna  of  fleas  not  only  in  a  quantitative  but  also  in  a  qualitative  respect. 
Thus,  while  from  April  through  June  six  species  oi  fleas  were  counted 
in  the  nests  of  meridional  jirds,  by  autumn  this  number  had  increased* 
to  14.  At  this  time  typical  autumn-winter  species  of  fleas  appeared 
in  the  nests:  S.  vlasovi,  C.  bairamalienais,  P.  cedestis  and  P.  bivir- 
gis. 

Table  5 


From  the  autumn  diggings  winter  nests  were  obtained  which 
were  located  usually  at  great  depths  --  about  100  centimeters  down, 
on  the  .verage;  the  greatest  depth  was  420  centimeters. 

In  the  deepest  nests  usually  S.  vlasovi  and  C.  bairamalienais 
were  found;  in  the  more  superficial  ones,  C.  laeviceps.  The  favor¬ 
able  conditions  of  flea  habitation  in  the  winter  nests  are  indicated  by 
the  presence  of  a  large  number  of  larvae.  These  nests  are  maintained 
for  a  long  time;  the  animals  rarely  leave  them,  which  makes  it  pos¬ 
sible  for  the  fleas,  under  favorable  temperature  and  humidivy  condi¬ 
tions,  to  find  a  source  of  nutrition  constantly,  the  host  of  the  hole. 

The  great  constancy  of  the  temperature  conditions  in  the  rodent 
holes  has  been  pointed  out  by  Yu.  M.  Rail'  (1932,  1939)  and  others. 

,  Our  observations  of  the  hole  microclimate  have  shown  that  at  a  c-‘p\ 
[of  90-100  centimeters  the  air  temperature  in  the  nest  reaches  12°, _ j 
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Inhere  as  the  temperature  over  the  surface  of  the  soil  ranged  from  -2  t<i 
10°.  The  result  or  all  this  is  active  multiplication  of  fleas.  Thus,  in 
Oc'tobe r-Decembe r  from  32.4  to  80.6  percent  of  C.  laeviceps  females 
virere  "gravid";  of  C.  cairamaliensis  females,  up  to  81.8  percent, 

Despite  the  fact  that  the  species  composition  and  census  of  fleas 
change  according  to  seasons  within  broad  limits,  C.  laeviceps  remains 
the  predominant  species  in  the  neats  and  on  the  animals  in  all  seasons 
of  the  year  (Table  5). 

The  relative  reduction  in  the  C.  laeviceps  census  in  November 
should  be  ascribed  to  the  fact  that  in  that  month  one  sousiik  nest  was 
found,  utilised  by  a  jird,  from  which  a  large  number  of  sousiik  fleas, 

N.  setosa,  was  collected 

The  index  of  abundance  of  C.  laeviceps  in  the  jird  nests  (Fig  3) 
is  higher  in  the  autumn-winter  season  (November  -•  3.27;  December  -- 
<1,1:15;  January  --  1. 05)  and  lowest  in  the  summer  (June  --  0.  76).  The 
number  of  flea-inhabitated  nests  also  increases  from  spring  to  autumn 
(Table  6). 


Table  6 


Percentage  of  Jird  Nests  Infested  with  Fleas 
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As  has  been  stated  above,  the  rate  of  multiplication  is  high  in 
the  spring  and  particularly  in  the  autumn.  This  permits  >ta  to  bellev-.-.- 
that  the  optimum  conditions  for  many  species  of  jird  fleas  exist  during 
the  cold  season.  Apparently,  the  ecological  characteristics  of  jirds, 
their  concentration  in  distinctive  ‘‘survival  areas"  --  winter- nests  -  - 
which  creates  a  great  population  density  and  closer  contact  between  the 
animals,  assuring  increased  possibilities  of  contact  between  fleas  and 
their  feeder-hosts,  are  of  more  than  a  little  importance.  In  the  sum¬ 
mer,  the  increased  need  for  blood -sucking  on  the  part  of  fleas  (as  the 
result  of  considerable  loss  of  moisture)  cannot  be  satisfied  fully  oe- 
CiUje  of  the  scattering  of  their  hosts. 

The  structure  of  the  jird  holes  and  the  composition  o*  their 
fauna  are  evidence  to  the  effect  that  at.  the  boundary  between  the  s.mdv 
i.rt-as  and  the  plakor  steppe  £a  plakor  consists  of  eievatcd  plait- 
[the  soil  and  vegetation  pi  which  best  express  the  /oral  features  of  the 


|  lands  cape  o£  a  given  areaj  an  active  circulation  of  the  fauna  occurs  be| 
tween  sousliks  and  jirds  not  only  during  the  spring-summer  but  also 
after  the  sousliks  go  into  hibernation,  when  this  circulation  is  realized 
by  means  of  hole  contact.  P.  I.  Shiranovich  and  N.  P.  Mironov  (1956) 
and  other  investigators  have  pointed  to  phenomena  of  this  kind.  Thrcu^i 
direct  observations  it  was  determined  that  jirds  adapted  souslik  holes 
for  their  own  dwellings  and,  conversely,  sousliks  used  jird  nests. 
Usually,  in  such  nests  we  encountered  either  a  mixed  flea  fauna,  or  else 
simply  fleas  of  the  previous  host. 

Thus,  in  the  summer  of  1951  in  x  sandy  area  we  dug  up  a  hole 
which  in  its  external  features  was  very  similar  to  a  jird  hole,  but  in 
which  a  souslik  was  found.  In  the  nest  many  souslik  fleas  were  found 
among  the  jird  parasites.  In  another  nest,  clearly  that  of  a  jird,  dug  up 
in  the  autumn  only  souslik  fleas  were  found.  In  November  1950,  four 
C.  tesquorum,  12  N.  setosa  and  four  C.  laeviceps  fleas  were  collected 
from  a  nest  in  which  a  meridional  jird  was  caught.  In  the  stomachs  of 
females  of  the  first  two  species  mentioned  there  was  fresh  blood  which 
they  could  have  sucked  only  from  a  jird. 

This  fact  indicates  the  possibility  of  existence  of  souslik  fleas 
under  circumstances  not  characteristic  for  them  and  feeding  on  a  non¬ 
specific  host. 


Conclusions 

1.  Thirty  species  of  fleas  were  recorded  on  meridional  and 
crested  jirds,  in  their  holes  and  nests  in  the  Northwest  Caspian.  The 
main  species  was  C.  laeviceps,  which  on  jirds,  in  their  holes  and  nests 
constituted  80.8  percent  of  the  total  number  of  fleas  collected  from 
them* 

2.  In  the  Northwest  Caspian  region  the  flea  census  of  the  mer¬ 
idional  jird  was  low.  The  index  of  abundance  here  rarely  reached  0.  5. 

The  Bpring  rise  in  the  census  occurs  chiefly  because  of  the 
hatching  of  C.  laeviceps  as  ./ell  as  because  of  a  changeover  of  souslik 
fleas  to  jirds. 

The  autumn-winter  rise  is  accomplished  by  means  of  the  second 
C.  laeviceps  generation,  the  hatching  out  of  the  autumn -winter  species 
of  the  genera  Stenoponia,  Coptopsylla  and  Rhadinopsylla  and  infesta¬ 
tion  of  mouse -like  rodents  with  the  jird  fleas. 

A  similar  seasonal  course  of  the  census  is  shown  by  fleas  of 
crested  jirds,  but  the  abundance  of  fleas  on  them  is  considerably  great¬ 
er,  particularly  in  the  autumn.  Marked  seasonal  changes  in  the  flea 
census  are  observed  in  the  first  part  of  the  jird  holes.  Only  in  the  early 
spring  (March-April)  is  a  relatively  high  flea  infestation  of  them  noted, 
[in  the  rest  of  the  time  practically  no  fleas  can  be  found  at  the  entrance^ 
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| to  the  holes .  This  fact  is  of  indubitable  piact.iral  interest  and  it  shouf>. 
be  taken  into  consideration  in  t he  organisation  of  the  epizootologica)  1 
investigation. 

3.  X.  conform?. 9  is  a  species  which  in  predominant  on  jirds  in 
the  Volga-Ural  sands;  in  the  Northwest  Caspian  region  it  has  an  ex¬ 
tremely  low  census.  The  area  of  distribution  of  this  flea  is  limited  to 
tbs  C'men  landscape  region  and  by  far  does  not  reach  the  boundaries  of 
the  area  cf  distribution  of  the  host.  The  species  census  is  showing  n 
tendency  toward  a  decrease. 

4.  At  the  boundary  of  the  area  of  distribution  of  jirds 

a  reduction  of  the  census  and  a  reduction  in  the  species  variety  of  j  srb 
fleas  have  been  observed.  Of  the  specific  parasites  only  C.  iaevn.  pc 
lives  here. 


3.  The  greatest  and  most  varied  interspeciec  contact  her  so¬ 
ftens  occurs  in  the  II 'men  region.  Here,  jirde  are  in  contact  chiefly 
with  jerboas  and  mice  and  to  a  lesser  degree,  with  eousliks  In  Chur 
nyye  Zerrtii  there  is  considerable  contact  between  jirds  and  soun.’ikH, 
while  in  Vergeni,  £b  addition,  there  is  much  contact  between  jird.e  and 
mic". 


6.  The  factual  material  presented  in  the  preset,!  work  one.? 
Again  confirms  the  opinion,  well  known  i«  the  literature,  that  undo  •< 
conditions  of  the  Northwest  Caspian  region  there  is  *t  miiaN  ral'  • 
age  cf  fleas  from  sousliks  tc  jirds.  On  jirdu  the  r.uir.bcr  of  nounUk 
fleas  which  are  parasitic  is  10  tiroes  greater  than  rue  r.iur.h*  *  >f  dr 
fleas  on  sous  like.  This  phenomenon  of  great  ep:  oe»  c- J  o  f-i  c  hi  i-,'( 
tance. 
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P.  I.  Shiranovich,  N.  Ya.  Mokrousov,  Kh.  G.  Shadiyeva 
Notes  on  the  Ecology  of  Jerboa  Fleas  in  the  Northwest  Caspian  R.egion 

Jerboas  and  their  fleas  are  essential  components  of  the  bic- 
coenoses  Of  natural  plague  foci  in  regions  of  deserts,  semideserts  and 
dry  steppes.  Specifically,  for  the  focus  in  the  Northwest  Caspian  the 
scirtopod  jerboa  /TScirtopoda  telumj  and  the  dwarf  jerboa  /"Allactaga 
elaterj  are  indicated  among  the  natural  reservoirs  of  the  pathogen 
(Yu.  M.  Rail',  1958).  The  natural  carriage  of  B.  pestis  has  also  been 
determined  in  the  jerboa  parasites  --  in  the  .flea  Ophthalmopsylla  vol- 
gensia  and  in  certain  species  of  the  genus  Meaopsylfa.  For  the  first 
time  in  the  Southeast  USSR  epizootics  among  jerboas  wer<*  recorded  in 
1913.  In  the  Northwest  Caspian  (in  the  environs  of  Vendorovo)  the 
plague  microbe  was  isolated  from  scirtopod  jerboas  during  the  spring - 
summer  and  autumn  of  1948.  In  1954,  after  three  years  of  epizootolog- 
ical  quiet,  the  plague  pathogen  was  again  isolated  from  a  scirtopod  jer¬ 
boa  caught  ir.  the  regions  of  Kurchenko  (Privolzhskiy  Rayon).  This  was 
the  last  culture  obtained  from  rodents  on  the  right  bank  of  the  Volga, 
and  at  the  same  time  the  plague  events  in  the  focus  which  we  are  study¬ 
ing  were  concluded  with  this  "epizootic". 

In  connection  with  what  has  been  presented  the  interest  in  the 
study  of  jerboas  and  their  ectoparasites,  the  basis  for  which  was  laid 
by  investigators  working  in  195  3  under  the  direction  of  D.  K.  Zabolot¬ 
nyy,  becomes  understandable.  We  find  the  main  ecological  information 
about  jerboa  fleas  in  the  works  of  I.  G.  lof'  (1929a,  1929b,  and  others), 
in  which  with  exhaustive  completeness  their  specificity.  landscape  re¬ 
lations  and  division  into  ecological  groups  are  shown:  fleas  of  fur  and 
fleas  of  the  nest.  Some  information  about  these  ectoparasites  is  pre¬ 
sented  in  the  work  of  P.  I.  Shiranovich  (1959).  A  special  study  on  the 
ecology  of  leas  of  the  hair;*- footed  jerboa  ZlDipus  sagittal  v/ns  published 
in  1951  by  A.  A..  Sinichkina  and  A.  F.  Dudmkova.  Various  bits  of  geo¬ 
graphic  and  ecological  information  on  this  group  of  parasites  can  h.-  en¬ 
countered  in  many  works  on  the  Aphaniptera  of  the  USSR.  Howevoi, 
some  important  aspects  of  the  ecology  of  jerboa  fleas  remain  inau'-qu.d,,-  - 
ly  studied;  in  particular  the  seasonal  dynamics  and  tcrritci*iaJ  distribu¬ 
tion  of  their  census,  etc.  have  been  incompletely  clarified  CK  indub¬ 
itable  interest  are  the  fact?  obtained  in  the  plague  focu3  during  the*  per¬ 
iod  of  its  quiescence.  Taking  this  into  consideration,  we  attempted  to 
generalize  on  the  material  existing  at  our  disposal  on  jerboa  fleas  in 
the  Northwest  Caspian  region. 

A  study  was  made  in  the  southeast  portion  of  the  focus  accord* 
g  to  the  method  generally  accepted  in  paras:tolo2icai  practice  (P.4. -5 
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j' Seiranovich,  1949).  In  addition  to  the  authors  K.  P.  Zheldakova,  Gf"! 

'  P.  Derkach,  A.  I.  Artamonova  and  others  participated  in  collecting 
the  material.  P.  I.  Shiranovich  supervised  the  work  generally.  The 
studies  were  made  in  two  periods  --  from  1 946  through  1953  {period  I) 
and  from  1953  through  1955  (period  II). 

During  the  first  period  the  so-called  general  collections  were 
used,  which  were  obtained  through  the  performance  of  eveiyday  inspec¬ 
tion  work  on  the  territory  of  Chernyye  Zemli.  the  II ’men  landscape  re¬ 
gion  and  adjacent  areas.  During  the  second  period  the  collections 
were  made  by  N.  Ya.  Mokrousov  and  Kh.  G.  Shadiyeva  according  to  a 
special  program  in  the  environs  of  the  settlements  of  Venderovo  and 
Kurchenko  (II 'men  region). 

In  both  periods  of  work  3,  673  jerboas  were  examined,  5,  70 
specimens  of  other  rodents,  and  11  nests  were  analyzed.  In  all, 

9,999  flea  specimens  were  collected,  including  4, 17  5  jerboa  liens. 

In  all,  on  the  jerboas  of  the  Northwest  Caspian  13  species  of 
fleas  were  recorded:  1.  Xenopaylla  conform ia  Wagn.;  2,  Qropsylla 
ilovaiskii  W.  et  1. ;  3,  Ceratophyllus  laevic^ps  Wa gn. ;  4  Cer - 
lue  tesquorum  Wagn.;  5.  Frontopaylla  semura  W.  et  1.  ;  t.  Cphth&W 
mopsylla  voigensia  W.  et  I. ;  7.  Mesopsylla  hebes  J.  et  R.  ;  P,  Mescp  • 
sylla  tuschkan  W.  et  X. ;  9.  Mesopsylla  ienis  J.  et  R.  ;  19.  Ctenoph- 
thalmus  secundua  Rhoths;  1.1.  Rhadinopsvlla  cedestis  Rhoths;  12. 
Rhadinopsylla  bivirgis  RhotbtJ;  13,  Neopsylla  setosa  Wagn. 

In  addition,  in  the  jerboa  holes  two  ether  specie*  were  found: 

14.  Frontopsylla  frontalis  alatau  Fed.  ;  15.  Amphipsyila  rossica  Wagn. 

General  informaricn  about  the  species  composition  and  census 
of  jerboa  fleas  is  shown  in  Table  1.  The  materials  presented  in  this 
Table  in  general  confirm  the  ecological  conclusions  drawn  by  1.  G. 
loff  in  1929.  Of  the  specific  jerboa  fleas  on  the  scirtopod  jerboa  and 
tarbagan  /Viarmota  sibiricaj  XI.  tuschkan  predominates.  (Recently, 

(I.  G.  loff  and  Ye.  P.  Bandar',  I95t>)  this  species  has  beer,  r  ou<,cd  to 
a  category  of  a  sub&pecicr  of  Mescpaylla  eucta .  We  adhere  ?o  the  pre¬ 
vious  taxonomic  treatment  of  this  form  (3h.)).  hr.  this  animal,  in  ad¬ 
dition,  frequently  two  other  species  of  jerboa  steppe  fleas  ar«>  encoun¬ 
tered  -  -  M.  hebes  and  O.  volger.sie.  Or.  the  earth  hare  ^otherwise 
known  as  alaccaga,  Allactaga  jaculusj*  as  might  have  have  been  ex¬ 
pected,  the  main  parasite  was  M.  hebes  (67.9  percent).  On  the  dwarf 
jerboa  a  considerable  number  of  nest  fleas,  O.  voigensia  were  caught, 
which  in  the  material  of  the  nests  constituted  more  than  percrr.i  of 
the  total  collection.  The  jerboas  are  provided  with  ’’loreign  lie.*  j 
chiefly  by  sousllks  and  jirds.  The  tarbagan  h*»  a  particular' v  i\rg.' 
number  (more  than  50  percent)  of  nonspecific  -a  ra  sites :  .vrr.T.y  r! . 
jird  fleas  predominate.  XIany  souslik  fle*«  (aoout  20  percem'  tut.. 

|  been  removed  from  scirtopod  jerboas,  the  earth  hare  ar.d  c\v*r:  jerboa 
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have  considerably  fewer  "ioreign"  Ueas.  The  impression  is  created  j 
that  the  first  two  species  of  rodents  are  more  often  in  contact  with 
other  rodents  *■-  neighbors  in  the  areas  in  which  they  live  than  the 

latter. 

K,  A,  Ivanov  and  G.  P.  Derkach  {1951)  aiso  point  to  the  close 
contact  relations  between  the  small  jerboas  in  the  11  'men  region.  In 
explaining  this  phenomenon  it  should  be  taken  in  consideration  that, 
aside  from  the  ecological  characteristics  of  these  animals  (their  great 
mobility)  the  areas  which  they  inhabit  are  distinctive.  They  have  been 
caught  chiefly  in  the  II 'men  region,  which  is  distinguished  by  a  variety 
of  habitats,  including  considerable  areas  of  sands.  This  territory  h:ts 
saturated  settlements  of  different  species  of  rodents,  among  which  the. 
ecirtopod  jerboa  predominates  (N.  I.  Kalabukhov  and  others ,  1955; 

N.  Ya.  Mokrousov,  1955),  which  create-;  particularly  favorable  condi¬ 
tions  for  the  exchange  of  ectoparasites  between  the  different  hosts. 

From  the  works  of  I.  G.  loff  (1929)  the  high  degree  cf  specificity 
of  jerboa  fleas  is  known.  These  data  have  been  confirmed  by  materials 
from  the  Northwest  Caspian  region.  Thus,  among  58,  677  fLeas  collect¬ 
ed  in  1949-1953  from  33,604  dwarf  soueliks,  there  were  or.ly  65  jer¬ 
boa  fleas  {21  M.  hebes;  21  M.  tuachkan;  23  O.  volgensia),  or  a  total  of 
about  0.  1  percent  of  the  collection,  A  higher  percentage  of  these  bi¬ 
sects  occurred  in  collections  from  the  meridional  (0.  52  percent)  and 
crested  ( 1 . 75  percent)  jirds.  The  great  frequency  with  which  parasites 
migrated  from  jerboas  to  other  rodents  --  inhabitants  of  the  s;?nds  -~ 
reflects  the  general  rules  and  regulations  which  have  been  noted  in  the 
literature  (I.  G.  Ioff,  1929). 

During  the  second  period  of  our  observations  a  somewhat  differ¬ 
ent  relationship  cf  species  was  obtained  {Table  2).  Daring  this  period 
a  small  number  ox  "foreign”  fleas  was  collected  from  the  jerboas.  Thus, 
on  the  scirtopod  jerboa  this  category  of  parasite  amounted  to  about  two 
percent  instead  of  26.9  percent,  as  according  to  the  collections  of  the 
first  period;  on  the  earth  hare  these  numbers  were,  respectively,  7.  1 
percent  and  16.2  percent.  On  the  dr/arf  jerboa,  aside  from  the  para¬ 
sites  common  to  :t,  only  one  jird  flea  was  found,  and  on  the  tarbagan 
no  "foreign"  fleas  were  found  at  all.  Such  changes  in  the  species  coin - 
position  of  ectoparasites  made  in  a  relatively  short  period  of  time  could 
not  occur  simply  under  the  influence  of  natural  evolution  of  the  focus. 

It  is  most  probable  that  thi»  marked  change  in  the  compo-mion  of  the 
flea  fauna,  which  indicates  an  appreciable  reduction  in  the  contact;, 
between  rodents,  an  actual  inter  motion  of  these  connections,  occv :  ’<’u 
as  the  result  of  measures  taken  in  the  focus  for  rodent  extermination 
directed  chiefly  at  suppressing  the  main  sources  of  infectious  dis- 

.  ease  --  sousliks  and  iirds. 

» 

L...  As  is  well  known  (1.  Z.  Klimchenko,  1957),  extenmnotion  of  | 
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|  jirda  and  sousliks  in  the  II 'men  region  was  begun  in  1950-1951  and  was 
conducted  particularly  extensively  in  1952  and  1954.  If  we  take  into 
consideration  the  fact  that  the  main  collections  of  the  first  period  were 
made  before  1950,  that  is,  before  the  beginning  of  mass  measures  for 
rodent  extermination,  and  the  collections  of  the  second  period  were 
made  after  them,  the  reasons  for  the  phenomenon  described  become 
clear,  the  xneaning  of  which  in  the  final  analysis  consists  of  an  inter¬ 
ruption  of  epizootological  connections  between  different  groups  of  ro¬ 
dents. 

The  data  presented  in  Table  2  once  again  confirm  the  opinion 
of  the  close  connection  between  fleas  of  the  genera  Mesopsylla  and 
Ophthalmopsylla  and  their  true  hosts,  jerboas.  Cases  of  migration 
of  jerboa  fleas  to  other  rodents  are  generally  quite  rare.  These  para¬ 
sites  are  particularly  few  on  sousliks.  There  are  also  few  souslik 
fleas  on  jerboas.  An  increased  number  (up  to  five  percent)  of  M.  tusch 
kan  fleas  has  been  noted  on  the  meridional  jird;  of  M.  hebes,  on  the 
field  mouse.  An  exception  to  the  general  rule  --  the  comparatively 
low  census  of  jerboa  fleas  on  other  rodents  --  is  their  presence  in 
very  high  numbers  in  the  fur  of  gray  hamsters  /Cricetulus  migrator- 
ius] .  The  interpretation  of  this  fact  will  be  a  matter  for  the  future. 

The  material  on  the  flea  census  is  quite  variegated  (Tables  1 
and  4).  Thus,  on  the  scirtopod  jerboas  during  the  first  period  of  ob¬ 
servation  there  were  an  average  of  0.4  flea;  in  the  second  period, 

1. 55  each  (variations  for  each  individual  month  ranged  from  0.  4  to 
3.95).  Such  a  sharp  rise  in  the  census  can  be  explained  by  the  fact 
that  in  the  second  case  the  collections  were  made  in  areas  with  an  in¬ 
creased  rodent  density,  that  is,  in  habitats  favorable  for  activity  not 
only  of  the  hosts  but  also  of  the  ectoparasites. 

The  highest  and  most  stable  census  of  fleas  is  characteristic 
of  the  earth  hares.  Thus,  in  an  area  in  the  environs  of  the  Vi’lage  ol 
Venderovo  (Table  2)  the  general  index  of  abundance  on  them  was  equal 
to  6.0;  on  an  area  in  the  environs  of  Kurchenko  (Table  4)  it  ranged 
from  1  3.  2  (May)  to  22.  5  (October)  with  a  definite  tendency  toward  a 
rise  in  the  autumn.  An  increased  flea  census  was  noted  in  the  holes 
of  this  rodent  also. 

Some  seasonal  changes  in  the  ccr.suB  of  fleas  can  be  noted  from 
the  material  of  collections  from  scirtopcd  jerboas  (Tables  3  and  4).  In 
the  dynamics  of  the  M.  tuschkan  species  two  census  rises  are  noted: 
a  late-spring  rise  in  May  and  a  summer-autumn  rise  in  August-Octob- 
er  (1955  collections,  see  Table  4).  A  high  census  in  early  spring 
(March-April)  and  late  autumn  (up  ko  1.65  jn  October  1955)  is  charac¬ 
teristic  of  the  seasonal  course  of  O.  volgensis.  Apparently,  O.  voi- 
jgensis  comes  out  of  its  coooca  stage  in  increased  numbers  m  the 
U-Utumn,  and  possibly  the  hatching  continues  even  later.  It  must  be. 
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|  supposed  that  this  parasite  is  capable  of  xnulliplving  in  the  winter  ; 

1  nests  of  jerboas.  This  is  indirectly  indicated  by  the  high  census  of  the 
species  during  the  period  of  awakening  of  the  scirtopod  jerboas  frur 
hibernation. 

Therefore,  O.  volgensis  is  a  winter  specie.-,  and  M.  tuschkau 
(a  fur  flea)  is  chiefly  a  parasite  of  the  summer  season. 

The  material  presented  is  not  in  agreement  with  data  obtained 
by  K.  A.  Ivanov  and  G.  P.  Derkach  (1955).  They  observed  the  highest 
flea  census  in  scirtopod  jerboas  (an  index  c  f  3.  5)  during  the  period  of 
their  mass  awakening  from  hibernation  (March).  Subsequently,  during 
the  period  of  activity  of  the  animals,  the  parasitic  index  gradually 
dropped,  and  by  the  time  the  hosts  went  into  hibernation  it  reached  0.  3. 
Unfortunately,  the  authors  ooe rated  with  the  so-called  general  indices, 
which  do  not  permit  judging  the  actual  population  dynamics  oi  the  spec¬ 
ific  species.  Diametrically  opposite  data  were  obtained  by  A.  A.  Sinieh- 
kina  and  A.  F.  Dudnikova  (1951),  who  write  the  following:  .  the.  ten¬ 

dency  toward  an  increase  oi  the  specific  frequency  of  occurrence  of  the 
specific  jerboa  flea  Q.  kasakiensis  from  April  to  October  is  in  accord¬ 
ance  with  the  autumn  hatching  of  this  species  from  cocoons.  " 

From  these  comparisons  it  may  be  judged  that  many  aspects  of 
the  biology  of  jerboa  fleas  remain  unknown  as  yet.  Observat  ions  a  ,u 
still  too  few  for  final  conclusions.  Investigations  should  be  continued. 

Bibliography 

1.  Ioff  I.  G.  1929a.  Izvestiya  M.ikrobiologicheskogo  Institute  (News 

of  the  Microbiological  Institute),  Rostov-na-Donu,  No  8. 

2.  Ioff  I.  G.  192bb.  .Material  for  Knowledge  of  the  Fauna  of  the 

Lower  Volga  Region,  Saratov,  No  IV. 

3.  Ioff  I.  G.  and  Bondar1  Ye.  P.  1956.  Trudy  N.  -  I.  Prptivochum - 

nogo  ln-ta  Kavkaza  i _ Zakavka/. ’ya  (Wp  .-ks  of  the  Scientific 

Research  Plague -Control  Institute  of  the  Caucasus  at  1  T  rans- 
eaucasus),  No.  i. 

4  Ivanov  K.  A.  ar.d  Derkach  G.  P.  1955.  X rndy  Act rakh.H.skoy 

Protivochiunnoy  Stautsu  (Tories  of  the  Astrakhan'  Plague -Con¬ 
trol  Station),  No  i. 

5.  ICalabukhov  N.  I..  Kryuchkov  M.  I.,  Mokrousov  N.  Ya  .  ,  Pryakhb 

V.  A.  and  Timofeyev  Yu.  F.  15  55.  Tr ady  Astrakhans*  ey  Prc  • 
tivochumnoy  Stantwu,  No  ]. 

6.  Klimchenko  1.  Z.  1957.  Trudy  Rostov  «?kc eo-na-D  mu  Prcti\ o  ■ 

churanogo  In-ta  (Works  of  ti  e  Rostov-na-Donu  Soier.twn  R- 
eearch  Plaqut  Cor.trci  Institute),  v’oi  XJII. 

7  Mokrousov  N.  Ya.  1947.  Scientific  Conference  on  Natural  Koc«h- 
zation  and  FpideminJogv  oi  .the  Particularly  Dungeru-is  Inftt  ti„v* 


i  .. 


*~™  Diseases  (Proceedings).  Saratov. 

8.  Rail'  Yu.  M.  1958.  Lecture*  on  Plague  Epizootology. 

9.  Sinichkina  A.  A.,  Dudnikova  A.  F.  1951.  Trudy  In-ta  "Mikrob" 

(Work*  of  the  "Mikrob"  Institute),  No  1. 

10.  Shiranovich  P.  I.  1949.  Provisional  Instruction*  for  Collection 

and  Investigation  of  Ectoparasites.  Roeiov-na-Donu. 

11.  Shiranovich  P.  I.  1950.  Dissertation. 


A.  A.  Lisitsyn,  I.  Z.  Klimchenko,  P.A.  Petrov,  V.  L,  Simanovskiy 


Census  Dynamics  of  Sousliks  on  Treated  Areas  in  the  Natural 
Plague  Focus  of  the  Northwest  Caspian  Region 

Soviet  investigators  have  proved  the  possibility  of  suppressing 
and  eliminating  relatively  independent  natural  plague  foci  by  means  of 
conducting  extensive  solid-coverage  extermination  operations  against 
the  main  reservoirs  of  this  infectious  disease  --  sousliks,  r  larmots 
and  jirds  (0.  M.  Ayzin  and  coauthors,  1957;  N,  P.  Mironov,  1957; 

I.  Z.  Klimchenko,  1957;  P.  Ye.  Neyden,  1957;  V.  N.  Fedorov  and 
*  coauthors,  1955;  B.  K.  Fenyuk,  1948-1957). 

As  the  result  of  analysis  of  tremendous  field  material  collect¬ 
ed  during  the  course  of  realization  of  measures  for  the  exterminacion 
of  sousliks  and  the  holding  of  a  special  discussion  the  need  for  repci.. - 
tion  in  suppression  and  elimination  of  the  plague  enzootic  was  subs*-/*- 
tiated  (N.  P.  Mironov,  1957;  B.  K.  Fenyuk,  1957,  and  others). 

Along  with  the  doing  of  work  on  the  elimination  of  sousliks  on 
an  extensive  territory,  observations  were  organized  in  some  areas  of 
it  on  the  census  dynamics  of  the  animals  after  taxing  control  measures 
(I.  2.  Klimchenko  and  coauthors,  1955,  G.  A.  Kondrashkin  and  co¬ 
authors,  1957;  A.  A.  Lisitsyn,  1957;  M.  G  Yakovlev,  1950,  and  oth¬ 
ers),  which  makes  it  possible  most  correctly  to  evaluate  the  treated 
areas  in  an  epizootologicai  respect  as  well  as  plan  the  time  orii  volume 
of  repeated  treatment  more  efficiently.  However,  data  published  on 
this  problem  are  so  far  inadequate,  which  has  accounted  for  the  making 
of  further  observations  on  the  census  dynamics  of  sousLiks  or,  the  treat¬ 
ed  areas.  In  parallel,  observations  have  been  made  on  territories  which 
have  not  been  subjected  to  treatment.  It  should  be  noted  that  prelim-n¬ 
ary  data  on  the  current  topic  {from  Jd49  through  1951)  have  been  pub¬ 
lished  (I.  Z.  Klimchenko  and  others,  l^v5).  Here,  the  summarising 
material,  characterizing  the  census  dynamics  of  sousliks  through  19  5k 
inclusive,  is  being  presented. 

Material  and  Method 

For  the  purpose  of  determining  the  time  and  nature  of  recovery 
of  the  souslik  census  on  treated  areas,  in  1943  we  organized  spvcia’ 
observations  on  an  area  of  50,000  hectares,  located  in  the  repi or.  <■: 
the  settlement  of  Naryn-Khuduk  of  K?»imyt9kaya  ASSR.  This  area  w  > 
treated  twice  (in  1949  and  1°50)  for  rodents,  using  fused  cyanides 
I  With  the  aim  of  counting  the  census  of  sousliks  over  the  entire  area 
l3.P  one-hectare  areas  were  plotted  .out,  on  which  in  U._*  autumn  of  cagh 
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year  (from  1948  through  1957)  all  the  holes  were  counted  and  dug  up7| 
and  in  the  spring  of  the  next  year  (after  the  mass  awakening  of  the  ani¬ 
mals  from  hibernation)  the  number  of  vertical  passages  which  appeared 
in  them  were  counted;  we  took  this  number  to  be  the  number  of  sous- 
liks  which  had  passed  the  winter  here. 

In  parallel  with  this  work,  according  to  the  same  method,  obser¬ 
vations  were  made  on  the  census  dynamics  of  this  species  on  an  untreat¬ 
ed  area.  In  this  case  the  census  of  the  animals  was  taken  from  1949 
through  1956  inclusive,  on  one-hectare  areas  laid  out  on  the  territory 
of  the  Volga  steppe  landscape -ecological  regicn  of  the  Northwest  Cas¬ 
pian.  In  addition,  the  soualiks  were  examined  for  their  reproductive 
status  as  follows:  38,072  in  Chernozem  el 'skiy  Rayon  (from  1949 
through  1958),  and  63,042  in  the  Volga  steppe  (from  1949  through  1954). 
This  material  makes  it  possible  to  substantiate  more  completely  the 
census  dynamics  of  the  animals  in  various  years  and  on  various  natural 
areas. 


Results  of  the  Observations  and  Discussion  of  Them 

The  census  dynamics  of  sousliks  on  a  twice -treated area  of  50,000 
hectares  is  characterized  by  the  following  figures  (Table  1). 

Table  1 


April  Data  on  Souslik  Census  in  the  Region  of  Naryn-Khuduk  Settle¬ 
ment  from  1949  through  1958 
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l.  Indices:  2.  Average  souslik  census  per  hectare  in  absolute  and 
j  relative  figures;  3.  No.  of  areas  counted  per  hectare;  4.  Average  sous- 
Llik  census  per  hectare;  5.  In  %  of  1949.  In  1954  the  scuslik  census  waj> 
not  determined  in  special  areas  but  rather  according  to  selective  data 
of  the  Naryn-Khuduk  Antiepidemic  Detachment. 


From  data  presented  in  Table  1  it  is  seen  that  from  1950  throi^v 
1958  inclusive  the  souslik  census  increased  steadily  and  reached  40  3 
percent  of  the  pre -treatment!  1949  census  und  85.  b  percent  of  thr  1  c> i>0 
census.  The  annual  increase  of  animals  in  this  original  group,  that 
is,  from  one  spring  to  the  next,  varied  from  five  percent  to  64.4  per¬ 
cent.  However,  it  should  be  taken  into  consideration  that  the  data  pre¬ 
sented  are  the  results  of  data  for  50  areas  counted.  In  connection  with 
this  it  is  not  without  interest  to  analyze  the  corresponding  figures  for 
each  area,  which  v/ere  constant  from  1955  through  1958  (Table  2). 

While  the  summarizing  data  for  Table  1  show  that  from  1950 
through  1958  the  souslik  census  increased  to  different  degrees  hut 
steadily,  in  the  separate  counting  areas  (Table  2)  the  corresponding 
figures  either  increased  precipitously  (areas  No  5,  5  3,  36,  46}  ci  ur- 
creased  sharply  (areas  11,  12,  19,  24,  41);  at  times,  they  remained 
more  or  less  stable  (areas  No  2C,  21,  26,  27,  31,  4S).  This  nature  of 
the  souslik  census  dynamics  is  brought  about  not  only  hy  multiplication 
and  death  of  them  but  also  by  a  regrouping  of  the  animal  populations. 
From  Table  2  which  has  been  presented  in  addition,  it  if  seen  that  fh  „• 
most  marked  increase  ir.  the  number  of  individuals  is  noted  on  areas 
with  low  settlement  densities  (areas  No  1,  5,  6,  7.  13,  17,  22,  36,  44, 
47),  which  ia  evidence  of  the  presence  of  mig rational  acuvity  of  the 
animals. 

Our  material  is  in  complete  agreement  with  the  jtate.-rmnte 
made  by  N.  P.  Naumov  (1957),  who  believes  that  by  meant  of  migra¬ 
tions  of  the  animals  a  redistribution  of  the  population  is  accomplice c*n 
in  accordance  with  constantly  changing  existential  condition*.  Tim rc-h;. 
a  higher  rate  of  multiplication  of  sousliks  or,  the  treated  areas  (why  e 
their  census  was  markedly  reduced  after  control,  measurer.)  is  *•*. 
plained  by  the  presence  of  the  proper  ecological  conditions  tor  > ht-  ac¬ 
tivity  of  the  animals. 

We  consider  it  necessary  to  emphasi  that  the  ge  .r  a’  jnf.es 
and  regulations  of  steady  increase  in  the  souslik  census  from  15  60 
through  1958  inclusive  arc  not  revealed  by  the  separate  counting 
but  rather  by  the  sum  of  a  certain  number  of  them,  which  m  this  case 
should  be  no  less  than  25.  We  have  drawn  this  conclusion  on  the  basis 
of  an  appropriate  mathematical  treatment  of  tne  data  of  Table  2.  Wit:-, 
this  aim  in  view  we  have  dete rmined  the  average  figures  for  the  souslik 
census  for  50,  15,  20  and  25  areas.  In  the  first  case,  from  41  scrle.; 
(the  average  souslik  census  for  1955- 1956- 1951- i968)  deviations  fr.«ni 
the  rules  and  regulations  indicated  above  wer*-  obtained  in  4.3.9  pv  r.-ent 
of  the  cases;  in  the  second  and  third  casta  these  dev, prions  were  >  <- 
27.8  percent  and  3! -19.  4  percent,  respectively,  only  in  the  bst  v<vu 
,did  all  26  series  shew  a  steady  increase  ir.  th-  souslik  census  tmm  i  9 
[through  1958  inclusive.  However,  .the  m.r.irruur  r.ymb  r  .?  .  -.outing 
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areas  (25)  can  be  reduced  or  increased  in  accordance  with  the  nature  c 
the  settlement  cf  the  animals,  which  is  brought  about  by  the  period  of 
their  activity  and  the  landscape -ecological  differences  of  the  area  in¬ 
vestigated.  On  the  territory  of  the  Volga  steppe  landscape -ecclogio-.il 
region,  where  no  control  measures  were  taken  against  sousliks ,  their 
census  dynamics  are  shown  in  the  following  form  (Table  3). 
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From  the  data  presented  in  Table  *  it  is  seen  that  front  1949 
through  1951  inclusive  the  rodent  census  decreased  appreciably  and  then 
bcpac  to  increase,  after  reaching  its  maximum  in  1954,  after  which  it 
again  declined. 

These  data  confirm  the  wave -form  nature  of  the  aousiik  census 
dynamics,  to  which  I.  M.  Mamontov  drew  attention  (1944; .  Under  other 
landscape  -ecological  conditions  or  at  a  different  time  the  nature  of  de¬ 
velopment  cf  the  population  can  have  its  own  specific  features,  which  u 
determined  by  the  intensity  of  multiplication  and  the  mortality  of  the  ani¬ 
mals.  These  two  opposite  phenomena,  in  turn,  are  determined  by  the 
specific  ecological  conditions,  the  population  structure,  and  the  phys¬ 
iological  conditions  of  various  individuals  (S.  N.  Varshavskiy,  ’938;  A. 

A  Lavrcvskiy  and  Ya.  F.  Shatas,  1943,  and  others}.  Nevertheless,  the 
scuslik  census  dynamics  on  the  treated  areas  is  qualitatively  different 
from  that  of  the  untreated  areas.  While  in  the  former  case  the  census 
of  the  animals,  a 3  has  been  mentioned  above,  increased,  on  the  untreat¬ 
ed  territories  it  at  times  increased  and  at  times  decreased;  at  times 
it  remained  relatively  stable.  From  Table  3  it  is  seen  that  the  range 
of  the  souslik  census  over  many  years  reaches  only  154  percent  <  1  -> 5 1 
and  1954);  in  the  same  year  this  figure  did  not.  exceed  46  percent  (19r3- 

•  1954).  The  data  presented  depict  the  souslik  census  dynamics  in  natv.*". 

•  with  undoubted  accuracy,  because  we  have  shown  the  statistical  l  eli- 

Lability  of  the  corresponding  material  on  a  much  smaller  number  of _ 
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["counting  areas  in  Cbc rnozcmel 'skiy  Rayon.  ! 

Let  <xs  new  proceed  with  an  analysis  of  the  material  on  the 
multiplication  of  sousliks  in  these  two  areas.  However,  before  pro¬ 
ceeding  with  the  presentation  and  analysis  of  these  data  we  should 
make  the  reservation  that  they  are  inadequately  comparable,  because 
in  Chernozemel'skiy  Rayon  the  animals  were  caught  and  investigated 
not  only  from  treated  areas  but  also  from  the  extensive  environs  of 
this  territory  including  untreated  areas.  Nevertheless,  we  believe 
that  material  of  this  kind  is  of  definite  interest  fo.‘  the  elucidation  of 
the  general  rules  and  regulations  of  reproduction  of  the  aouslik  pack. 

The  intensity  of  their  multiplication  in  various  years  and  under 
various  landscape  conditions  can  be  characterized  by  the  following  fig¬ 
ures  (Tabie  4). 

From  the  figures  in  Table  4  it  is  seen  that  in  various  years 
gravid  females  are  encountered  for  30-60  days  in  Ghernozemel’skiy 
Rayon  and  20-55  days  in  Privolzhskiy  Rayon.  This  period  is  condi¬ 
tioned,  chiefly,  by  the  course  of  the  spring  and  the  nature  of  awakening 
of  the  sousliks  from  hibernation.  Every  year  from  45  percent  to  95 
percent  of  all  the  mature  females  participate  in  multiplication.  On  the 
average,  each  of  therr  has  from  5.2  to  7.0  embryos  (variations  l'rorn 
one  to  15).  If  we  assume  that  the  gravid  females  deliver  and  breed 
their  offspring  successfully,  the  original  spring  census  may  be  in¬ 
creased  by  two-three  or  even  four  times.  However,  in  nature  we  do 
not  observe  this  because  of  the  continuous  mortality  process  of  the 
animals  caused  by  various  factors,  both  in  embryonic  and  post-embry¬ 
onic  stages  of  their  development.  The  intensity  of  souslik  multiplica¬ 
tion  is  determined,  as  has  been  pointed  out  above,  by  specific  ecolog¬ 
ical  conditions,  population  structure  and  the  physiological  condition  of 
various  individuals 

Having  at  our  disposal  many  years  of  data  on  the  souslik  cen¬ 
sus  in  certain  regions  (and  on  constant  counting  areas  fur  certain 
years)  and  data  on  their  rates  of  multiplication,  we  can  also  deter¬ 
mine  the  degree  of  the  yearly  mortality  of  the  animals  (S).  We  deter¬ 
mined  this  figure  according  to  the  following  formula:  3  ~  C  a  ‘ 

ioo~~ 

where  ,:C''  is  the  percentage  of  females  participating  ir,  multiplication 
in  the  total  number  of  animals  (males  and  females),  :,a"  is  the  aver. ‘Out¬ 
number  of  .J .  .bryos  per  gravid  female;  ''Mj"  ’8  the  average  mrnibi  r 
of  sousliks  per  hectare  in  the  spring  ol  the  previous  year;  and  'MV 
is  the  average  number  of  sousliks  per  hectare  in  the  spring  of  the  cur¬ 
rent  year. 

Let  uc  take  the  corresponding  figures  for  Che ’•no**  unol'skiy 
I  Rayon  and  let  us  determine  th<  mortality  rate  of  the  v.nimals>  fioir:  1951 
Lthrough  1952.  37.  5- 5.  3’ 2.  7  +2.  7.-4.  4=3.  7  or  45.  7  pert  ent  of  the  . 

- m - 
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The  Main  Figures  Characterizing  the  Intensity  of  Souslik  Multiplication 
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1.  Years;  2.  Mature  females  investigated  (specimens);  3.  Period  ..or 
which  gravid  females  were  encountered  (days);  4.  Percentage  of  fe¬ 
males  participating  in  multiplication;  5.  Average  number  of  embryos 
per  gravid  female;  6.  Probable  number  of  souslik  offspring  in  percent 
of  original  number;  7.  Chernozemel'skiy  Rayon;  8.  Privoizhskiy 
Steppe  Rayon. 

Notes:  1.  The  data  presented  in  Table  4  have  beer,  checked, 
and  differ  only  to  a  certain  degree  from  the  corresponding  figures  in 
the  text  of  the  present  work;  2.  In  the  determination  of  the  figure  for 
the  probable  number  of  souslik  offspring  we  assumed  that  their  popu¬ 
lation  consists  50  percent  of  females  and  50  percent  of  males. 


total  pack,  that  is,  of  the  original  census  (2.  7)  with  the  expected  off¬ 
spring  (5.4).  These  calculations  are  presented  for  all  the  years  of 
our  observations  in  Table  5. 


165 


Table  5 


Index  of  Souslik  Census  Dynamics  for  Chernozemel'skiy  and  Privolzh- 

sk.iy  Steppe  Rayons 
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I.  Years;  2.  Percent  of  females  participating  in  multiplication  in 
total  number  of  animals  (C);  3.  Average  number  of  embryos  per  grav¬ 
id  females  (a);  4.  Average  number  of  sousliks  per  hectare 
5  Expected  number  of  souslik  offspring  per  hectare  (C‘a‘M|)  :  6 
Annual  mortality  of  sousliks;  7.  Absolute  number  of  100 
animals  per  hectare;  8.  In  percent  of  their  total  pack;  9.  Chernozem* 
ei'skiy  Rayon;  10.  Privolzhskiy  Rayon. 


A  count  of  the  souslik  census  was  made  only  in  the  spring; 
therefore,  their  rate  of  multiplication  in  a  given  year  exert*  an  appro¬ 
priate  influence  upon  the  figure  for  the  animal  census  only  in  the  next 
year.  From  the  data  presented  in  Table  5  it  is  seen  that  for  Cher  no  » 
zemel'skiy  Rayon  the  highest  mortality  rate  of  sousliks  (which  is  en¬ 
tirely  natural)  occurred  in  1949  and  1950  (87.  3  and  93.  7),  that  is,  d  u  • 
ing  the  years  in  which  extermination  operations  were  conducted  ag;. 
them.  In  the  next  year,  1951,  this  figure  dropped  sharply  (45.7  per- 
4-eent),  which  was  responsible  for  the  great  -st  jump  upward  in  the 
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census  (64.3  percent).  Then  the  mortality  rate  of  the  ecus-  j 
reased  again  and  remained  almost  at  the  same  level  from  1952! 
through  1958  inclusive.  For  the  Privolzhskiy  Steppe  Rayon  the  highest 
mortality  of  the  animals  was  observed  in  1949  and  1950.  From  195i 
through  1953  inclusive  this  figure  dropped  steadily,  and  in  1954  it  again 
increased  sharply. 

The  material  presented  permits  us  to  conclude  that  ir.  the  sou.; - 
lik  census  dynamics  the  mortality  rate  rather  than  the  multiplication 
rate  is  of  determinative  significance.  For  example,  for  the  Priveizh- 
skiy  Steppe  Rayon  the  increased  mortality  of  sousliks  in  1949  and  1950 
brought  about  reduction  in  their  census  from  10.8  to  8.2  individuals 
per  hectare.  Then,  from  1?51  through  1953  inclusive  the  mortality  of 
the  animals  was  reduced  to  a  considerable  degree,  which  led  to  an  in¬ 
crease  in  their  census  from  8.2  tc  20.8  individuals  per  hectare.  In 
1954  this  figure  again  rose  to  72.  3  percent;  at  the  same  time,  the 
souslik  census  in  1955  dropped  to  19  per  hectare.  Analyzing  the  ma¬ 
terial  for  the  multiplication  rate  of  the  population  along  this  line,  v.  ♦? 
do  not  observe  such  rules  and  regulations.  Therefore,  the  census 
dynamics  of  the  souslik  are  regulated  by  the  multiplication  and  mor¬ 
tality  rates;  the  mortality  rate  fa.ctor  is  of  determinative  significance 
along  this  line. 


j  souslik 
*  liks  inc 


Conclusions 


1.  A  count  of  the  souslik  census  according  to  the  spring  holes 
assures  obtaining  reliable  data.  This  count  should  be  begun  immed¬ 
iately  after  the  mass  awakening  of  sousliks  from  hibernation  and 
should  be  concluded  no  later  than  after  15-20  days. 

2.  For  the  purpose  of  obtaining  statistically  reliable  data  or; 
the  souslik  census  a  count  of  them  should  be  made  on  no  less  than  2  5 
one-hectare  areas  in  each  landscape -ecological  region. 

3.  On  treated  areas,  where  the  souslik  census  has  been  re  ¬ 
duced  by  90  percent  or  more  and  the  residual  settlement  density  is 
equal  to  single  units,  the  recovery  of  their  census,  tc  the  level  existing 
prior  to  treatment  occurs  in  no  less  than  10-12  years. 

4.  On  the  treated  areas  the  souslik  census  increases  from  year 
to  year;  on  untreated  areas  it  increases  at  times  and  at  times  decreas¬ 
es;  at  times,  it  remains  more  or  less  stable. 

a)  in  Chernoscrr.cl'skiy  Rayon  the  annual  increase  in  the  sura- 
lifc  census  on  a  treated  area  of  50,000  hectares  ranged  from  five  per¬ 
cent  to  64.  3  percent.  The  average  percentage  of  gravid  females-  or. 

•  this  and  on  the  adjacent  territories  varied  from  66  percent  to  95  per- 
,  cent  according  tc  years,  with  an  average  number  of  5.  3-7.0  embryos 
1  per  female. 


""""  b.  In  the  Primorakiy  Stepps  Rayon,  where  control  measure^^ 
have  not  been  taken  against  the  sousliks,  their  census  now  dropped, 
now  increased,  from  1949  through  1956  inclusive,  ranging,  on  the 
average,  from  3.2  to  20.  S  individuals  per  hectare.  The  percentage  of 
gravid  females  here  ranged  from  45  to  77  percent  by  years,  with  an 
average  number  of  embryos  per  female  of  5.  2-6.  5. 

5.  The  annual  mortality  rate  caused  by  unfavorable  weather 
and  food  conditions  as  well  as  by  epizootic  and  activity  of  carnivores, 
ranged  from  32  to  76  percent.  This  factor  is  determinative  in  the  cen¬ 
sus  dynamics  of  the  animals . 
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P,  Z.  Oleynik,  N.  T.  Solov'yeva.  N.  I.  Kudryasheva 

Findings  of  Remains  of  the  Great  Sand  Rat  in  the  Northwest 

Caspian  Region 

Within  the  limits  of  the  USSR  the  great  sand  rat  (Rhombomys 
opimus  Licht. )  is  distributed  in  Southern  Kazakhstan  and  over  the  en¬ 
tire  plain  area  of  Central  Asia  (B.  S.  Vinogradov  and  I.  M.  Gromov, 
1952).  According  to  the  data  of  A.  V.  Afanas'yev,  V*  S.  Bazhanov 
and  others,  1953),  the  current  area  of  distribution  of  the  great  sand 
rat  in  Kazakhstan  begins  in  the  region  of  the  mouth  of  the  Emba  Riv¬ 
er,  The  latest  Btudies  (I.  Z.  Kliinchenko,  N.  P.  Mironov  and  others, 
1959)  show  that  animals  of  this  species  have  been  moving  to  a  consid¬ 
erable  extent  to  the  West,  where  their  colonies  come  flush  against  the 
city  of  Gur'yev.  The  northern  boundary  of  the  area  of  distribution 
within  the  limits  of  Gur'yevskaya  Oblast  pass  approximately  along  the 
line  of  Yamankhalinka-Makat.  The  eastern  boundary  passes  along  the 
Makat-Kul'sary  railroad  line. 

The  area  of  distribution  of  the  great  sand  rat  in  the  past  was 
considerably  more  extensive,  which  is  evidenced  by  the  findings  of 
r<r ‘"ins excavated  in  the  lower  Urals  (N.  K  Vereshchagin  and  I.  M. 
Gromov,  1952)  and  on  the  right  bank  of  the  Voiga  River  in  the  envir¬ 
ons  of  Zam'yana  Village  in  Astrakhan  t-kaya  Oblast  (S.  N.  Obolenskiy, 
1927). 

In  doing  work  in  counting  the  rodent  census  over  a  number  of 
years,  in  1955-1956,  we  found  the  teeth  of  great  sand  rats  in  Kalmyk 
and  Checheno -Ingush  republics. 

In  Kalmykiya  bony  rcratneof  these  animals  were  collected  on 
the  following  sandy  areas  of  Chernozemel'skiy  Rayon:  Antasyuk  (1), 
Tsubu  (2).  Chuiuta  (3),  Tavkataa  (4),  Shil'  (5),  we9t  of  the  settlement 
of  Komsomol'skiy  (6),  18  kilometers  to  the  north  of  Chernozemel'skiy 
Sovkhoz  (7).  In  Karanogayskiy  Rayon  of  Checheno -Ingushskaya  ASSR 
teeth  of  the  great  sand  rat  were  found  in  drifts  of  the  Bazhigano-Ter- 
ekli  sands,  located  in  the  area  between  the  Terek  and  Kuma  rivers 
in  two  places:  12  kilometers  to  the  south  of  Bazhigan  (8)  and  10  kilo¬ 
meters  to  the  northeast  of  Terekli-Mekteb  (9)  (see  the  Figure)  (the 
species  classification  of  the  teeth  collected  was  confirmed  by  S.  K. 
Dal’  and  Yu.  M.  Rail’). 

The  bone  relics  were  found  on  isolated  areas  of  the  sands  from 
20  to  200  hecta?**s  in  area.  In  tnc  majority  of  cast*  these  were  drift¬ 
ing  sands  which  only  along  the  fringes  were  gr.vn  over  with  giant  ryr- 
j grass  and  other  plants.  Thereby,  the  teeth  of  the  animals  were  found 
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Place*  at  Which  Teeth  of  the  Great  Sand  Rat  Were  Found.  Key  ^the 
figure*  from  1  to  9  designating  the  site*  at  which  the  teeth  were  found 
were  not  clear  on  the  original  reproduction  and  they  were  put  in  in  ink 
by  the  translator;  the  number*  10  to  13  are  simply  orientative,  giving 
a  general  idea  of  the  location  of  the  areaj.  i.  Antasyua;  2.  Taubu;  3. 
Chuluta;  ♦.  Tavkatsa;  5.  Shil':  6.  West  of  the  settlement  of  Komaomol'- 
akiy;  7.  18  kilometers  to  the  north  of  the  Chernotemel'skiy  Sovkhoz; 

8.  12  kilometers  to  the  south  of  Bashigsn.  9.  10  kilometers  to  the 
{north  o^  Tyekli-Mckteb  Village;  }0.  Stalingrad;  ll.Klista;  12.Aetralt- 


Tlnthe  troughs  of  sand-drifts,  the  bases  of  which  were  made  np  of  - > 

dense  brownish-psle-yellow  loess -like  loam  and  sandstone.  In  ?,11,  I 
136  teeth  were  collected  belonging  tc  no  less  than  5C  specimens  of  this 
species  of  rodent  (Table  1).  The  following  number  of  teeth  were  col¬ 
lected  according  to  the  separate  sandy  areas  (Table  i). 

Table  1 

Sites  of  Collection  and  the  Number  of  Great  Sand  Rat  Teeth  Found 
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1-  Sites  of  collection;  2.  Teeth  collected;  3.  Upper  incisors;  4. 
Right;  5.  Left;  6.  Lower  incisors;  7.  Molar  teeth;  8.  First;  9. 
Upper;  10.  Lower;  (part  of  the  first  molar  teeth,  the  enamel  rods 
of  which  were  destroyed,  could  not  be  divided  into  upper  and  lower); 
II.  Second;  12.  Kalmytskaya  ASSR;  13.  Checheno-lnguahskaya  ASSR. 
/The  legend  which  is  numbered  in  type  within  the  Table  ia  as  followsj. 
1.  Antasyuk  sands;  2.  Tsubu  sands;  3.  Chuluta  sands;  4.  Tavkatsa 
sands;  5.  Shil*  sands;  6.  Sands  five  kilometers  to  the  west  of  the  set¬ 
tlement  of  Komsomol'skiy;  7.  Sands  18  kilometers  to  the  north  of 
Chernozemel'skiy  Sovkhoz;  8.  Sands  12  kilometers  to  the  south  of 
Bazhigan;  9.  Sands  10  kilometers  to  the  northeast  of  Terekli-Mekteb. 


i 


r  In  contrast  to  the  teeth  of  created  jirda(Merionea  tamariscimuP 

’Pall.),  the  teeth  of  great  sand  rats  collected  are  more  massive;  the  ■ 
upper  incisors  have  two  longitudinal  parallel  fissures  along  the  anterior 
wall  of  enamel;  the  anterior  wall  of  enamel  of  the  lower  incisors  is 
flat  with  a  chisel-like  cutting  edge.  The  molar  teeth  are  distinguished 
by  the  absence  of  roots.  In  comparing  the  teeth  collected  with  the 
teeth  of  the  present-day  great  sand  rats  from  the  Northern  Aral  Sea 
area  no  appreciable  differences  could  be  found. 

It  is  difficult  to  judge  the  ages  cf  our  findings.  The  usual  meth¬ 
od  of  determining  geological  age  of  bones*  proposed  by  I.  G.  Pidop- 
lichko  (1948)  by  the  percentage  of  organic  matter  preserved  in  the  bone 
is  not  applicable  here  because,  in  the  opinion  of  N.  K.  Vereshchagin 
and  1.  M.  Gromov  (1952),  "fossilization"  of  the  enamel  and  dentin  oc¬ 
curs  in  a  different  way  from  that  of  the  bone  marrow.  It  may  be  sup¬ 
posed  only  that  the^  hosts  of  the  teeth  which  we  collected  lived  in  the 
Northwest  Caspian  in  the  Mangyshlak  regression,  when  the  Caspian 
Sea  was  a  lake  bounded  on  the  north  shore  by  the  Makhach-Kala-Groz- 
nyy  line  (N.  P.  Mironov,  1957).  In  connection  with  this,  it  was  possible 
for  the  Central  Asiatic  fauna  to  penetrate  to  the  West  and,  specifically, 
fur  the  great  sand  rats  to  come  from  the  territory  of  what  is  now  Mangy¬ 
shlak  ir.o  the  Northwest  Caspian  region.  These  rodents  died,  as  was 
described  by  N.  P.  Mironov  (1957)  apparently  as  the  result  of  the  last, 
so-called  Nikol'sk  transgression,  which  occurred  5,000-6,000  years 
ago,  when  the  shore  of  the  Sea  was  constituted  by  the  Yergeni  Heights. 

In  the  works  of  P.  G,  Yazan  (1952,  1955)  it  is  mentioned  that 
the  formation  of  sar.ds  in  the  Northwest  Caspian  region  refers  to  the 
eighth-ninth  century  B.C.  These  areas  were  created  from  ancient  de¬ 
posits  of  the  Kama  and  Kura  river*  (Pre-Caucasus)  as  well  as  of  the 
Caspian  Sea.  At  the  present  time  these  are  mainly  stationary  sands 
overgrown  with  rootstock-^rass  vegetation.  The  total  area  on  which 
the  sand  massifs  are  scattered  is  equal  to  approximately  1,  100,  000 
hectares.  The  drifting  areas  of  sand  are  encountered  rarely  and  are 
small.  Mammals  axe  represented  by  steppe  forms  here  (Citellus  pyg- 
maeus  Pall. ,  Allactaga  jaculus  Pall. ,  Microtus  arvalie  Pall./dwarf 
souilik,  alactaja,  cocnor.  vole/^  and  others),  as  well  as  by  desert 

forms  (Meriones  meridianus  Pall.  •  Dipus  sagitta  Pall Meridional  jird, 
hairy«footed  jerboj^  and  others).  According  to  the  data  of  S.  K. 

Dai'  (1954),  in  the  first  phase  of  settlement  of  the  sands  of  the  North¬ 
west  Caspian  region  the  desert  species  were  predominant,  and  these 
were  then  gradually  displaced  by  steppe  species,  which  led  to  the  numer¬ 
ical  primacy  of  the  latter. 

Relics  of  the  great  sand  rate  found  indicate  the  fact  that  this 
.  species  was  also  included  here  among  the  desert  fauna. 

} _  Therefore,  i/ing  in  the  Zarp’yaoa  finding  of  relics  cf  the  rodents 
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|  mentioned  witn  our  ow  *  matt* rial, it  may  he  supposed  that  in  the  past”! 
great  sand  rats  lived  ir-  the  territory  of  the  Northwest  Caspian  as  far 
as  the  Yergeni  Heights.  This  considerably  expands  the  existing  infor¬ 
mation  on  the  history  of  the  s*roa  of  distribution  of  the  great  sand  rats 
and  also  gi wee  us  new  data,  for  studyiog  the  natural  foei  of  arthropod- 
home  diseases,  ihe  existence  of  which  is  associated  with  these  ro¬ 
dents  in  nature. 
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.tedium  for  tho  Differential  diagnosis  of  Pacteurella  pseudo- 
tuberculosis  and  tho  ideographic  Varieties  ct’  Pasfcourolla 

Festis 

The  differential  bacteriological  diagnosis  between 
plague  and  pseudotuborculosi s  microbes,  which  havo  very  many 
similar  biological  traits,  requires  a  largo  number  of  differ¬ 
ent  media  and  a  long  time  for  making  the  examinations. 

Therefore,  it  is  important  in  practice  to  work  out 
the  problems  associated  with  study  of  metabolic  reactions 
in  these  two  microbial  specios  to  media  of  complex  composi¬ 
tion  which  make  it  possible  to  determine  simultar eously 
several  of  the  basic  features  of  these  microorganisms  and, 
by  the  same  token,  to  reduce  the  time  of  t ne  examination.' 

Dovignat  and  Boivin  (1953)  worked  out  tho  rooipe  for 
a  medium  which  makes  it  possible  to  differentiate  ail  three 
geographic  varieties  of  the  plague  microbe  and  the  pathogen 
of  rodent  p.ceudotuberculosis  by  the  fermentation  of  glycerin, 
rhamnose  and  the  reduction  of  nitrates  to  nitrites.  ,.’e  modi¬ 
fied  tue  preparation  of  this  medium  somewhat.  The  composi¬ 
tion  of  t ho  medium  which  we  used  was  tho  following}  Hetting¬ 
er  ’  s  agar  at  a  pil*7.2,  100  ^c;  rha..  nose,  1  gram;  pure  gly¬ 
cerin  0.2  gram;  potassium  nitrate  0.2  gram;  2  percent  al¬ 
coholic  solution  of  rrom thymol  blue,  2  cc,  v/ith  the  addition 
of  four  percent  NaOH  untii  the  medium  turns  green.  The  med¬ 
ium  was  sterilized  at  100°  {fractionally )  and  was  poured  out 
into  test  tubes  in  6-cc  units  so  that  part  of  the  agar  re¬ 
mained  un^lan+ed  (a  half -column) •  The  cultures  were  grown 
at  28°;  a  £  uiture  was  made  of  a  two-day  culture  by  means 
of  a  f  ivo-n. '  loop.  Ono  loop  of  culture  was  put  into 

the  column;  the  other  -as  streaked  ovor  tho  surface  of  the 
agar.  do  used  both  bouillon  and cultures.  The  agar  cul¬ 
tures  were  more  convenient  tc  inoculate.  Decause  it  is  easier 
to  obtain  growth  oxer  the  entire  surface  of  the  streak.  ThD 
results  of  the  experiments  were  read  tue  second,  third, 
fifth  and  fourteenth  days ,  (toe  Table  1). 

for  four  days  tests  aro  matio  for  reduction  of  nitratos 
by  the  addition  of  four-fivo  drops  of  hrioss*  reagent.  In  all, 
two  strains  of  iastouro I la  pest  is  v.  oriontalis,  13  strains  of 
Faster*  11a  pestis  v.  sicdiovalis,  nine  strains  of  Pastourolla 
pestis  v.  ant. qua  arid  18  strains  of  Ft stcurei  La  psoudotuborcu- 
iosis  weru  tostod.  The  strains  of  tue  oriental  variety  of 
plaguo  mierobo,  which  da  not  decompose  glycerin  or  rhamnoso, 
produced  a  gradual  aikalini/.at ion  of  tnis  median,  wpich  is 
noted  ns  early  us  alter  24  hours  and  which  increases  uj  the 
cultures  stund  .*  t\  t.f  o  incubator.  Aikalinizatl on  was  oipross- 
led  ;  r»  a  bluing  of  tho  agar  (the  uiisoeuod  control  medium  ; 
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1.  sanies  of  the  Strains;  2  .  Changes  in  the  Kadi  urn;  3  • 
After  One  Jay;  4.  After  Two  Taya;  5.  After  t'our  Days; 

6.  After  Two  .nooks;  7.  Nitrate  Reduction  Reaction;  (U 
Eastern  Variety  of  Plague  Microbe;  9.  Middle -Ago s  Variety 
of  Plague  Microbe;  10,  Ancient  Variety  of  Plague  Mi  or  Ob*;  11 
Rodent  Pseudo  tuberculosis  Mi crop «;  12,  AK.P;  13*  A  bluing  of  the 
Medium  Rapidly  Bogins  in  the  Upper  Part  of  the  Tost -Tube, 

The  Base  of  the  Test-Tube  is  Breen;  14,  Bluing  of  the  Test- 
Tube  Increases.  The  Base  is  Green;  Ij>*  Almost  the  Entire 
Test-Tube  Becomes  Blue,  Tho  Bottom  is  -'lightly  Greenish; 
lu.  Tile  Color  of  tho  Medium  in  the  Entire  Tost -Tube  is  Blue; 
17.  The  Agar  Slant  in  the  Test-Tube  is  Breen,  Sometimes  Gluo 
Yellowing  in  tho  I xiwor  Portion  (The  Jtraighfc  Agar  Column?; 
IS.  Tlie  Agar  Slant  in  the  Test-Tube  1  •»  Becoming  Bluer,  The 
Base  of  the  Test -Tub©  is  Yellow;  19-  The  Agnr  Turning  Blue 
Occupies  tho  Bulk  of  the  To st-Tu <..•«,  The  Base  is  Yellow; 

20.  The  Color  of  tho  Medium  in  tjw  '<  re  Test-Tube  is  Blue; 

21.  The  Agar  Slant  in  the  Ton fc-Tv.  >;  js  G*  eenash*  In  the 
Lower  Part  (Straight  Column)  the r>>  is  an  iatenso  Yellowing; 

22.  An  Intense  Alka'i  ini  nation  of  *  10  Medium* — the  Agar  in  the 
Test -Tube  is  Becoming  Glue,  Th>>  ;v.rt  hear  the  Bottom  is 

Yellowish;  23»  The  Medina!  :*n  »,iie  ' ;•>.* t-Xub©  is  Yellow;  24, 
Tho  Color  of  tho  Satire  T>-..  -Tubo  is  Blue;  Zr>,  The  Medium 
Is  Rapxdly  Oxidized,  and  almost  the  £ntirc<  Agar  in  tho  Test- 
Tube  is  Turning  Yellow.  Botnet  Laos  Small  Areas  cC  a  Greenish 
Color  Remain;  2b.  Marked  Acif.j  ficau* on  ci  tho  Medium.  The 
Tout  fuses  Are  Yellow;  it,  h'.fcouso  Alku!xni nation  of  the 
Medium.  Op  tho  aoi  i.vj  ihi  ro  15  it  Small  area  of  Yellow  hue; 
2d.  Tho  Medium  in  v;w  Test -Tubes  Is  Yellow. 


I —  '  —~7 

|  green).  Whioh  began  at  the  top  in  a  slanted  layer  of  agar  ■ 
and  in  four  days  spread  throughout  the  test-tube.  Subse¬ 
quently,  the  medium  remained  intensely  blue.  The  strains 
of  the  Middle-Ages  variety  of  plague  microbe,  which  oxidize 
glycerin,  produced  a  yellowing  of  the  medium  in  the  depth 
of  the  agar  because  of  this  (in  the  lower  portion  of  the  test* 
tube),  and  then  a  gradual  alkali,  ization  6f  the  medium  in  the 
upper  part  of  the  test-tube.  The  medium  in  the  test-tube  be- 
ooxne  blue  after  four  days’  of  growth  of  the  culture. 

The  strains  of  the  ancient  variety,  which  also  break 
down  glycerin,  produoed  approximately  the  same  changes  in 
the  medium  as  the  strains  of  the  Middle- Ages  variety. 

Cultures  of  Pasteurella  pestis  13  and  5^5  produced  a 
more  intense  yellowing  of  the  medium,  which  then  (by  the 
third -fourth  day)  was  replaced  by  an  Intense  blue  color. 
Pasteurella  pseudotuberculosis  prouuoed  an  intense  yellowing 
of  almost  the  entire  medium  as  early  as  after  2b  hours  be¬ 
cause  of  the  oxidation  of  glycerin  and  rhamnose.  In  the  test- 
tubes  the  medium  subsequently  remained  intensely  yellow. 

Depending  on  the  quantity  of  material  introduced,  com¬ 
plete  yellowing  of  the  medium  occurred  after  one  to  four 
days.  The  observations  she-,'  that  alkalinization  of  the  med¬ 
ium  is  not  produced  by  the  pseudotuberculosis  strains  no 
matter  how  long  the  test-tubes  with  the  cultures  stood  in 
the  incubator.  Tire  same  medium  makes  it  possible  to  check 
*he  nitrate  reduction  reaction  in  the  oultures  investigated 
because  of  the  presence  of  niter  salts  in  it.  On  the  third- 
fourth  day  the  Griess  reagent  was  introduced  into  the  test- 
tube,,  whereby  in  the  strains  of  the  oriental  variety  a  marked¬ 
ly  positive  reaction  of  nitrate  reduction  was  obtained  (a 
bright  red  color);  in  strains  of  the  Middle-%es  variety  the 
reaction  was  negative;  in  strains  of  the  ancient  variety  the 
reaction  of  nitrate  reduction  was  positive.  Pseudotubercu¬ 
losis  strains  produced  a  slowly-  oocurring  nitrate  reduction 
reaction.  In  certain  oases,  where  the  plague  strains  broke 
down  rhamnose  the  yellowing  of  the  medium  was  oersistent* 
Therefore,  for  definitive  differentiation  studies  acoopted 
for  the  identification  of  those  cultures  should  be  made  in 
addition. 


Conclusions 

A  corny,  lox  medium  containing  rhamnose,  glyoerin  and 
KNC3  makes  it  possible  tentatively  to  diff oreritia^e  the  three 
geographic  varieties  of  plague  microbe  and  the  oseudotubercu- 
losls  pathogen  in  four  days.  The  final  diagnosis  of  these 
miorobes  is  made  by  means  of  additional  studies. 
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Simplified  Method  of  Adsorption  of  Group  Agglutinins  by  Anti- 

plaguo  Serum 

As  is  well  known*  only  a  relative  specificity  is 
characteristic  of  the  agglutination  test.  Antisera  obtained 
by  moans  of  bacteriu  of  one  spooies  frequently  agglutinate 
baoteria  of  other  species  also.  Such  a  characteristic  feature 
of  diagnostic  sera  depends  on  the  presence  of  group  anti¬ 
bodies. 

Plague  antisera  do  not  constitute  an  exception  in 
this  respect.  The  inadequate  specificity  of  the  agglutina¬ 
tion  test  in  plague  is  associated  with  he  presence  of  group 
antibodies  for  a  whole  series  of  icicroorganisras  in  the  serum 
(Ye.  1.  Korobkova,  3,  Yu.  Favorisova  and  P.  ;»«  Kraynova,  1935; 
L •  At  Timofeyeva,  At  At  dhivolyapina  and  G.  /.  Yakubovskaya, 
1954;  h.  At  Timofeyeva,  1957. 

For  the  purpose  of  eliminating  the  group  reactions 
the  method  of  agglutinin  adsorption  is  used  known  by  the 
name  of  the  "Castellani  test".  Technically,  this  reaction 
is  complicated,  for  the  purpose  of  performing  it  no  less 
than  22  hours  and  special  equipment  arc  necessary. 

V.  3.  Kiktenko,  I.  Kh.  Ashurova  and  V.  D.  Kucherenko 
(1955)  showed  in  working  with  the  colon-typhoid  group  that 
for  the  purpose  of  extracting  group  agglutinins  from  the  serum 
a  10-minuto  contact  of  it  with  antigen  is  necessary,  which 
is  than  filtered  off  through  an  asbestos  filter  in  a 
syringe.  The  authors  recommended  this  simplified  method  of 
group  agglutinin  adsorption  for  work  under  field  conditions. 

Keeping  in  mind  the  simplicity  and  availability  of 
this  method,  wo  decided  to  study  the  possibility  of  using  it 
for  the  aduorpti on  of  group  antibodies  in  antiplaguo  serum, 
Experiments  performed  for  this  purpose  constitute  the  subjoct 
of  the  present  report. 

Tho  experiments  were  performed  with  autiplague  serum 
series  310  of  the  Saratov  “Mikrob"  Institute.  The  agglutinat¬ 
ing  properties  and  titers  were  determined  on  the  following 
cultures:  p.  pestis  1,  17,  145,  150,  151»  134;  ?.  pseudo- 
tuberculosis  rod.  Pfoifferi  3»  203,  496,  493,  323,  923.  994, 
1022,  1023,  1025,  1026;  d.  dysenteriae  shigella  3oydi  'od'J, 

Co 4,  674*  3,  dysenteriae  Flexneri  o.-0;  3*  proteus  vulguris 

007,  Oad  (uoe  rablu  1), 

All  the  straits  mentioned,  i.*th  tho  exception  of  P. 
pseudotuberculg* is  1022  possessed  typical  morphological, 
staining  cultural  ;u»d  l  iochon.) oai  characteristics,  P.  pssudotu- 
borcuiosi*  10.-  .showad  a  whole  series  of  proporties  character¬ 
istic  of  the  plaguo  microbe  clor.g  with  those  typical  oi  the 
pseudsfcuberoulcsis  microbe  (it  did  net  cause  tho  breakdown  ! 
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Agglutination— Tost  Controls 


j  of  rhamnose,  urea,  and  did  not  reduce  methylena  blue.)  ! 

In  the  experiments  cultures  were  used  which  liad  boon 
grown  for  24  hour*;  on  Hettinger's  agar,  pE  7»2  at  28°. 

The  adsorption  of  serum  was  carried  out  with  one  of 
the  typical  pseudotuberculosis  strains  (P,  pseudotufooroulos- 
is  k$6 J*  For  this  purpose  2.5  co  of  a  thick  suspension  of 
living  culture  of  P.  pseudotub&rculosis  496 .  which  had  been 
washed  with  physiological  saline  solution  from  the  surface 
of  slant  agar  in  six-seven  test-tubes,  was  added  to  t>»5  cc 
of  Serum.  Ihe  mixture  of  serum  and  microbes  was  shaken  for 
ten  minutes  for “the  purpose  of  moro  complete  agglutinin  ab¬ 
sorption.  After  this,  two  co  of  physiological  saline  solu¬ 
tion  was  added  to  the  serum  and  filtered  through  an  asbestos 
filter  divided  into  halves  and  placed  at  the  bottom  of  a 
syringe.  As  the  result,  serum  was  obtained  which  was  diluted 
It  10.  Tho  agglutination  tost  was  performed  by  the  usual 
method. 

The  results  of  the  agglutination  test  with  so  rut:  ad¬ 
sorbed  by  the  pseudotuberculosis  strain  4£6'  a.r«  shown  in 
Table  2,  From  the  Table  it  is  soon  that  the  ser m  did  not 
agglutinate  ten  out  of  11  pseudotuberoulosis  strains  used  in 
the  experiment  following  adsorption.  An  exception  was  con¬ 
stituted  by  strain  1022,  which  continued  to  be  agglutinated 
without  change  in  a  titer  up  to  1:320, Just  as  before  adsorp¬ 
tion.  3.  dysenteries  shigella  iloydi  6&4  and  continued*' 
to  bo  agglutinated 9  shoving  a  reduction  in  the  intensity  of 
Agglutination  in  the  final  dilutions*  The  serum  titer  for 
B.  dysonteriae  Floxneri  680  was  reduced  by  one  dilution,  b, 
dysenteries  shigella  Boydi  663*  B.  proteus  vulgaris  63?  and 
68B  which  had  been  adsorbed  by  serum  were  not  agglutinated. 
After  adsorption  the  serum  titers  for  the  plague  strains 
changed  but  not  to  the  same  degree.  Thus,  P.  pestis  1,  130 
and  15^  were  agglutinated  almost  without  change,  showing  a 
reduction  in  intensity  of  agglutinatio..  in  the  ls640  dilu¬ 
tions  by  2*.  In  the  oase  of  P>  pestis  1?  and  145  tho  titers 
deore&sed  by  two  dilutions;  for  strain  1.51,  by  three  dilu¬ 
tions.  P.  pseudotuberculosis  1022,  which  continued  to  be 
agglutinated  after  adsorption,  is  one  of  the  atypical  strains 
isolated  in  Leningrad  (£•  M.  Somova  and  a.  A.  Sergayara,  1957}  , 
The  authors  found  an  unusual  variation  In  P*  pseudofr.*nerou- 
losis  in  the  direction  of  plague  microbe,  The  data  which  we 
obtained  once  again  confirmed  tho  oio*e  autigenic  rolation- 
nhlp  between  this  oulture  and  P.  pestis. 

Antiplague  serum  adsorbed  by  P,  pseudctuberculosiar 
1022  in  subsequent  experiments  did  not  show  agglutination 
with  any  of  the  plague  strains  which  we  tested. 
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From  tho  experiments  performed  it  is  seen  that  the 
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as  for  Tablo 


[Tiaplified  method  of  adsorbing  group  antibodies  proposed 
V.  St  Kiktenko  and  coauthor*  may  ba  applied  in  plague- 
oontzoX  praotioa  for  the  differential  diagnosis  between  P* 
pastil  and  P#  peeudotuberoulosis#  By  aaans  of  P#  pseudo¬ 
tuber  oulos  is  v a  suooaadad  in  adsorbing  the  group  antlbodias 
for  all  tha  typical  pseudo-tuberculosis  strains  completely 
from  tha  serum#  Thereby,  antibodies  wars  also  adsorbed 
against  B#  protaus  vulgaris  and  partially  against  dysentery 
strains  which  were  tested.  The  diagnosis  of  atyploal  pseudo- 
tuber oulosis  strains  requires  a  combination  of  studios • 
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The  Method  of  studying  .  loas  in  tho  Epizootological  In- 
vos"'  _gut  ion  of  dandy  Rations 

The  first  obsorvat ions  which  showed  tho  possibility 
of  easy  detection  of  a  pin cue  epizootic  through  a  study  of 
floas  woromado  in  192o  by  X*  £>•  Ioff  and.  II,  i>.  Pokrov¬ 
skaya  (1929)  in  the  Jal’sk  Steppes,  In  America  similar  work 
has  been  bogun  by  the  laboratory  in  San  ^rancisco  in  1936* 
and  subsequently  bactoriologic;’  1  study  of  fleas'  caught  in 
rodont  holes  acquired  predominant  importance  there  in  in¬ 
vestigation  of  nla.guo  foci  (  ?•  dvans  and  Others,  19^3 )  • 

Extensive  study  of  "hole"  fl3as  in  the  foci  of  plague 
of  tho  Soviet  Union  becano  possible  in  19^7  when  P.  I«  shir- 
anvvich  and  A.  J.  fomichova  (19^9)  worked  out  and  applied, in 
an  epizootological  inves  tigation,  the  so-called  strip  method 
of  collecting  ectoparasites  from  rodent  polos*  Using  this 
method  for  tho  stud*  of  one  of  tho  areas  of  Chernyyo  ionii 
in  tho  spring-summer  scasojjs  of  Tji;7-1>'}-J,  it  was  possible 
to  isolate  cloven  culture?  of  tho  plague  pathogen  from  tho 
total  number  of  19  cultures  obtained  from  dwarf  sous lik 
fleas  during  this  period. 

At  tho  present  time,  bac tori o logical  study  of  fleas 
is  being  utilized  extor.sively  for  who  study  of  epizootics  in 
various  regions  of  tho  USSR  and  is  one  of  the  basic  methods 
of  epidemiological  reconnaissance. 

Therefore,  it  is  no  u  coition'*  that  many  specie .rats 
have  worked  and  arc  continuing  so  work  for  decades  on  im- 
proveaient  of  methods  of  treating  fleas  prior  to  bacterio¬ 
logical  examination,  howovor,  it  should  bo  nctod  tout  to 
date  the  method  continues  to  bo  relatively  laborious. 

The  latter  circuuscanuo  is  associated  with  the  need 
for  car of ul  sterilization  of  two  superficial  integument  of 
the  insects  investigated.  Actually*  a  bacteriological  in¬ 
vestigator  can  always  oxpoot  tuo  danger  of  contamination , 
tho  source  of  which  is  usually  considero.l  the  chitinous  in- 
tegument  of  tho  parasite,  wf  lessor  importance,  apparently, 
is  contamination  fro;*,  toe  air. 

The  usual  toothed  of  treating  the  iutogiuaem.  of  inject 
by  washing  thorn  throe  time*  in  phy* i o logical  saline  solution 
or  boiled  water*  in  which  tho  investigator  has  to  tranrfor 
tho  f Idas  from  one  to: u-tubc  to  another  with  a  plutiuun  loop 
ropeatodlji  in.  i.uito  painstaking,  un  i  in  tuo  eas*  of  a  mass 
Investigation  of  material  t«uh.:  »i  *  considerable  time.  TUiu 
method  ha;,  a*. im dower ’ ;»  a  in  Many  instructions  and  uotUo.l* 
guides  (f.  X.  Jhirunovtcli,  l’.h'i,  a.-'d  others)  and  2*as  boon 
included  in  tone  cariboo!; •*  c»;  •■‘la-M  v  ' v .  fumanskij  , 

(The  method  of  uuorilir.  lug  in  .<*ctu  ’n  3^  pot  cent  alcohol 
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which  was  described  in  1924  by  fe.  N.  Pavlovskiy  is  now  j 
widely  used  for  the  study  of  ticks  (P.  L.  Burlachenko,  1951) 
and  is  used  in  experimental  work  with  fleas  (I*  M.  Yagu- 
byants,  1953).  However,  as  our  observations  have  shown, 
this  method  does  not  simplify  the  procedure  very  much, 
beoause  after  keeping  the  insoots  in  alcohol  a  careful 
rinsing  of  them  is  needed  for  the  purpose  of  removing  the 
traces  of  alcohol. 

Tor  the  purpose  of  clarifying  the  problem  of  the  sig¬ 
nificance  of  Hpre-inoculati©nM  treatment  of  fleas  on  the 
purity  of  the  cultures,  we  studied  them  after  a  preliminary 
washing  by  the  usual  method  and  with  alcohol;  in  addition* 
part  of  the  cultures  were  taken  frc;.;  fleas  which  had  not  been 
subjected  to  sterilisation.  (The  investigation  was  made  in 
the  sandy  region  of  Chemyye  Zemli  during  the  spring-summer 
season  of  1952  at  the  ftaryn-Khuduk  epidemiological  detach¬ 
ment  (Kalnytskaya  ASSR) ) .  In  washing,  for  the  purpose  of 
transferring  tho  fleas  from  one  bath  to  the  other,  use  was 
made  of  a  loop,  or  else  they  were  washed  in  a  stream  of  fluid, 
placing  the  parasite-'  on  a  small  strainer  made  of  mill  silk. 

Living  fleas  collected  fron  rodent  holes  were  investi¬ 
gated  without  treatment.  Collections  of  these  fleas  were  pre¬ 
served  and  brought  to  the  laboratory  in  sterile  test-tubes 
containing  sand*  The  fleas  were  picked  out  of  the  sand  with 
an  entomological  forceps  and  put  into  another,  clean  test- 
tube  (a  manipulation  necessary  in  any  method  of  treating 
fleas),  and  were  transferred  from  it  to  a  mortar,  in  which 
they  were  ground  up  for  preparation  of  a  suspension,  further 
study  was  made  according  to  the  usual  method  (culture  on  agar 
plates  and  others).  Living  fleas  were  investigated  in 

parallel  after  sterilization  of  them. 

In  all,  31.396  fleas  were  investigated,  and  657  cul¬ 
tures  were  made  from  thou,  in  average  of  kj  fleas  per  plate. 
About  one-fourth  of  all  the  cultures  (155)  was  made  from 
fleas  which  had  not  been  washed.  The  other  cultures  were 
from  suspensions  propared  by  ordinary  methods. 

The  dirtiest  cultures  wore  obtained  from  the  investi¬ 
gation  of  doad  fleas.  The  cultures  obtained  from  fleas  whioh 
were  prepared  for  examination  without  washing  were  no  more 
contaminated  than  the  cultures  prepared  by  other  methods. 

litis,  it  would  appear  at  first  glance,  paradoxical 
conclusion  finds  its  explanation  in  the  simple  fact  that,  in 
the  sunnier ,  under  dosort  conditions  and  under  tho  influonco 
of  increased  sunshino,  the  surface  layors  of  sand  remain  unin¬ 
habited  by  microorganisms  {*).  I.  Znsukhin,  1930;  verbal  eom- 
i  unication  by  1.  d.  Tinker)  or  else  are  poorly  inhabited  by 
them.  Illustrating  fcSw#  iutt-er  statement,  »*  should  liko  to 
rofor  at  least  to  the  study  mado  by  P,  I',  Sanoonov 
Others  (1929)  in  Central  {Carc-Turay  in  April,  on  the  Jay 
jttftor  a  rain*  i;»  !.a‘*>los  of  rand  tukr*  >  i  ram  different  u-.rt-j 
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of  a  sandhill  they  found.  ';-.c:;crir.,  Y *:.r;i  .iCtino.::}  ados  \ 

in  coijrcarati voly  ss;il  a u..;bors,  about  100,7CG  individuals 
per  gram  of  sand,  for  chc-  purpose  of  obtaining  more  convinc¬ 
ing  proof,  in  1?5'j  vo  proposed  a  net  hod  which.  vc  had  worked 
out  for  treating  floas  1'cr  application  in  one  of  the  epi¬ 
demiological  detachments  of  an  expedition  for  the  stv-dy  of 
a  plague  focus  in  Mangyshlak.  The  experiment  gavo  an  en¬ 
couraging  result,  which  :-.*a~  the  reason  for  ;he  ox  tensive 
application  of  this  method  in  research  work  of  opide.oio- 
l^-gical  detachments  of  ijuy’yevskaya  Oblast.  Recently,  our 
conclusions  have  been  confirmed  in  the  practice  of  investi¬ 
gation  work  done  in  a  plaguo  focus  of  Acerbavdzhan  (0.  3. 
Bulakh,  1953). 

The  observations  presented  permit  us  to  draw,  first 
of  all,  the  practical  conclusion  that  it  is  possible  in 
sandy  regions  and  under  conditions  of  a  hot  tropical  cli¬ 
mate  to  make  a  bacteriological  examination  of  fleas  -without 
preliminary  washing  of  them,  which  considerably  simplifies 
t*-e  nethod  ana,  secondly,  permit  us  once  again  to  emphasise 
the  need  for- differential  study  of  living  and  dead  fleas, 
to  which-  X.  G.  I  off  and  :•*  1*.  Pokrovskaya  drew  attention 
in  the  past  (1329). 

The  problem  noxt  in  turn  should  be  the  checking  cf  the 
method  of  preparing  fleas  for  bacteriological  ex&ninat ion beigg 
proposed  in  other  (besides  the  suaizaer)  seasons  and  under 
conditions  of  different  geographic  aspects,  and  also  experi¬ 
mentally  to  work  out  the  proble:  of  sources  of  contamination 
of  the  eat c rial  being  investigated  under  circumstances  of 
lal  >ratorios  of  the  field  types  in  application  to  various 
environmental  conditions. 
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A.  Yurgina,  I*  2*1* 


Sokolova,  3.  P.  Nikitins. 


The  Possibilities  of  Prolonged  Preservation  of  the  Plague 
Microbe  on  Media  Made  of  an  Enzyme  Hydrolysate  of  Casein 

It  has  been  determined  by  previous  investigations 
('£•  A*  Yurgina*  Study  of  Casein  Media  with  the  Aim  of 
Diagnosis  of  the  Plague  Microbe*  Trudy  Instituta  “Hikrob” 

[  i/orks  of  the  “l-Iikrob"  Institute"]  Mo  IV ,  1959 )  that  nutrient 
media  made  with  the  use  of  an  enzyme  hydrolysate  of  casein 
proved  to  be  of  high  quality  for.  growing  out  the  plague 
mi o robe,  by  virtue  of  which  they  were  recommended  for  appli¬ 
cation  for  purposes  of  diagnosis  of  the  plague  pathogen  (2.  A. 
Yurgina,  1959). 

Subsequently,  it  seemed  interesting  to  find  out  whether 
the  morphological,  biochemical  and  biological  properties  of 
the  plague  microbe  are  changed  when  it  is  grown  and  kept  for 
a  long  time  on  the  media  which  we  proposed  raade  of  an  enzyme 
hydrolysate  of  c aseir. 

Two  strains  of  plague  microbe  were  used  in  the  experi¬ 
ment  :  the  virulent  703  strain  and  the  avirulent  E7  strain. 

A  preliminary  chock  of  these  strains  showed  that  in 
their  proparties  (morphology,  biochemical  activity,  relation¬ 
ship  to  specific  bacteriophage  and  others)  they  showed  no 
deviations  from  the  typical  plague  microbe  strains. 

The  plague  microbe  strains  used  in  the  experiment  (70$ 
and  EV)  were  cultivated  in  test-tubes  containing  the  casein 
medium  being  tested  as  well  as  Hettinger’s  agar,  which 

constituted  a  control  in  our  experiments.  After  a  two-day 
incubation  of  the  cultures  at  23°  all  the  test-tubes  were 
divided  into  two  groups:  one  of  them  was  kept  in  a  refrig¬ 
erator  (four  degrees);  the  other,  at  room  temperature  (20-250). 

After  standing  under  these  conditions  for  ten  nonths 
without  subculture  the  contents  of  each  test-tube  were  plated 
out  onto  solid  and  liquid  nutrient  media. 

Thereby,  it  was  determined  that  the  viability  of  both 
strains  of  plague  microbe  had  been  preserved  completely*  They 
produced  entirely  satisfactory  growth  on  liquid  and  solid 
nutrient  media  without  change  in  morphological  properties. 

The  bouillon  remained  clear >  with  a  dumpy  sediment  at  the 
bottom  which  broke  up  readily  on  shaking. 

Colonies  of  the  plague  microbe  on  oasein  agar  were  pig¬ 
mented  and  granular.  On  oontrol  Hettinger’s  agar  the  peri¬ 
pheral  area  of  the  plague  microbe  colonies  was  more  striking 
than  on  casein  agar,  which  was  also  noted  with  the  original 
plague  microbe  strains* 

The  morphology  of  the  oellular  elements  was  also  the 
same  as  that  cf  the  original  cultures.  In  smears  from -the 
jagar  gram-negative  baoilli  which  were  polymorphic  in  size _ J 
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and  staining  were  observod.  In  smears  from  the  bouillon  bi¬ 
polar  ly  stained  bacilli  wore  found  arranged  in  bunohes  and 
ohains.  . 

The  biochemical  aotivity  of  plague  microbe  strains 
kept  on  casein  agar  and  Hottinger's  agar  did  not  change  for 
carbohydrates  or  alcohols  by  comparison  with  the  original 
strains;  they  broke  down  gluoose,  maltose,  lactose,  mannitol 
and  did  not  ferment  sucrose  or  rhozmose.  The  virulent 
strain  of  plague  microbe,  703,  broke  down  gylcerin, while  the 
B/  strain  of  plague  microbe  did  not  ferment  it  (the  obser¬ 
vations  were  made  for  days). 

Based  on  the  fact  that  in  practical  work  extensive 
use  is  made  of  a  test  with  plague  bacteriophage  as  oro  of 
the  methods  of  differentiation  of  cultures  suspected  of  plague, 
we  considered  it  necessary  to  find  out  the  influenoe  of  pro¬ 
longed  standing  of  the  plague  strain  in  casein  medium  on  its 
sensitivity  to  bactoriophago,  ..rith  this  aim  in  view,  Me  uti¬ 
lized  cultures  of  the  plague  microbe  which  had  been  plated 
out  of  the  medium  being  tested  and  determined  the  fact  that 
the  relation  of  plague  microbe  to  bacteriophage  had  not  under¬ 
gone  any  changes.  Both  strains  were  readily  lysed  by  plague 
bacteriophage, after  ten  months  of  being  kept  on  casein  agar, 
as  well  as  the  original  strains. 

The  length  of  tine  for  -which  the  plague  strains  were 
kept  on  casein  medium  did  not  affect  the  agglutinable  pro¬ 
perties  of  those  cultures.  After  ten  months  of  being  Icept 
this  way  these  strains  gave  a  positive  test  with  specific 
agglutinating  serum  in  the  same  timers  as  the  original  strains 
(1:160) • 

The  preservation  of  the  virulent  properties  of  the 
plague  microbe  when  kept  on  casein  agar  was  checked  in  the 
following  way.  Ilicrobe  suspensions  of  plague  microbe  cul¬ 
tures  (strain  ?0u)  kept  on  casein  agar  and  dottinger's  agar 
under  different  temperature  conditions  were  injected  subcutan¬ 
eously  into  guinea  pigs  in  quantities  of  10,  100,  1000  and 
10,000  microbes. 

The  results  of  the  experiment  presented  in  Table  1  show 
that  the  plague  microbe  (strain  /0J)  kept  on  casein  medium  for 
ten  months  did  not  lose  any  virulence.  All  16  infected  guinea 
pigs  died  with  a  striking  pathological  picture  of  plague.  Of 
3.5  guinea  pigs  infected  with  a  plague  microbe  culture  which 
had  been  kept  on  iiottinger*  s  agar  two  survived  the  minimum  in¬ 
fective  doso  (10  microbes).  A  cortain  prolongation  of  the  life¬ 
spans  of  the  animals  infected  with  a  plague  microbe  culture 
which  had  uoen  kept  on  Hettinger's  agar  was  noted  by  comparison 
with  cultures  of  P.  pestis  which  had  been  kept  on  casein  agar. 

In  addition,  in  these  experiments  an  increase  in  the  lifespans 
of  laboratory  animals  was  noted  when  they  were  infected  with 
cultures  kept  at  room  temperature,  regardless  of  whether  they 
•had  been  kept  on  oasein  agar  or  aottinger's  agar.  Apparent!^, 
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Table 


X 


Virulence  of  Plague  Microbe  Cultures  Kept  for  Ten  Months  on 
Casein  Agar  and  Hottinger‘s  Agar  Under  Different  Temper¬ 
ature  Conditions 


1*  Agar;  2.  Conditions  Under  Which  Kept;  3.  Dose  of  Infec¬ 
tion  in  Microbes;  L.  No  of  Guinea  Pigs;  5.  Died;  6.  Sur¬ 
vived;  7.  Average  Duration  of  Life;  3.  Casein;  9*  Hotting- 
er's;  10.  Refrigerator;  11.  Room. 


under  these  conditions  some  reduction  in  virulence  must  bo  ex¬ 
plained  by  the  conditions  under  which  the  cultures  were  kept. 

We  performed  the  next  experiment  with  the  aim  of  deter¬ 
mining  the  imruuneg  eni  c  properties  of  plague  microbe  cultures 
kept  for  a  long  time  on  casein  agar. 

Various  groups  of  guinea  pigs  were  vaooinated  with  a 
plague  microbe  culture  (BV)  taken  separately  from  casein  agar 
and  Hottinger's  agar  after  ten  months  of  being  kept  under  dif¬ 
ferent  temperature  conditions.  The  immunisation  was  conducted 
according  to  the  same  plan;  the  culture  was  injected  subcutan¬ 
eously  in  doses  of  1,000,  1,000,000  and  1,000,000,000  living 
microbes.  Twenty  days  after  immunization  all  the  experimental 
guinea  pigs,  together  with  the  controls  (not  immunized)  were 
infected  subcutaneously  with  highly  virulent  strains  of  the 
plague  miorobe.  The  results  of  tho  experiment  are  shown  in  { 


) 


Table  2. 


Table  2 


Immunogenic  Properties  of  Plague  Microbe  Grown  Out  and  Kept 
for  Ten  Months  on  Casein  Agar  and  Hettinger's  Agar  Under  Dif¬ 
ferent  Temperature  Conditions* 
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1.  Agar;  2.  Conditions  Under  ..hich.  Kept;  3»  Dose  of  Immuni¬ 
zation  (in  Microbes);  4.  Ho  of  Guinea  Pigs  in  Experiment ;  5, 

Died;  5.  Jurvived;  7.  Average  Lifespan;  3.  iurvival  Hate; 

9.  Casein;  10,  11.  £jame  as  Table  12.  Hottinger  s;  13. 
ilottinger' 5  (Control);  14.  1,000;  15*  1,000,000;  16. 

1,000,000,000. 


Analyzing  the  data  obtained, it  may  be  noted  that  the 
immunog  en  i 0  properties  of  the  plague  mi 0 robe  are  somewhat 
better  preserved  when  it  is  2*ept  on  casein  agar  under  refrig¬ 
erated  conditions  than  on  Hottingor's  agar  under  the  same  con* 
ditions.  The  preservation  of  the  plague  microbe  culture  (vac* 
oine  strain  3V)  for  ten  months  at  room  tomperature  on  oither 
Casein  agar  or  Hottingor's  agar  leads,  as  was  to  be  expected, 
to  a  marked  roduotion  in  immunog e n  i  0  properties. 

Conclusions 

1.  ./hen  the  plague  microbe  is  kept  for  ten  months 
under  refrigerator  conditions  on  agar  made  of  an  enzyme  hydro- 
ilysate  of  casein  no  ohanges  are  noted  in  its  basic  biologi-j 
loal  properties,  — i 
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2*  Prolonged  standing  of  the  plague  microbe  at  rooml 
temperature  on  either  casein  agar  or  Eottinger’s  agar  leads 
to  a  certain  reduotion  in  virulenee  and  a  considerable  re¬ 
duction  in  immunogenic ity, 

3*  Ca3ein  agar,  along  with  other  nutrient  media,  may 
be  reoommended  for  the  prolonged  keeping  cf  plague  microbe 
cultures. 
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The  creation  of  a  corabl.nation  of  vaccines  with  the 
aim  of  protecting  man  simultaneously  against  several  in¬ 
fectious  diseases  with  a  singio  inoculation  is  one  of  th© 
tasks  involved  in  solving  the  problem  of  control  of  contag¬ 
ious  diseases.  In  recent  years,  progressively  greater  at¬ 
tention  in  Soviet  public  health  is  being  given  to  living 
vaccines;  combinations  of  vaccines  mad©  of  living  and  killed 
or  only  living  microbes  have  become  subjects  of  study. 

The  work  of  V.  £.  Akimenko  (19^9)  showed  the  possi¬ 
bility  of  using  tularemia  vaccine  in  combination  with  small¬ 
pox  vaccine  and  the  KII3I  polyvaccino  for  the  first  time, 
[.scientific  Research  and  Testing  Institute  vaccine  consist¬ 
ing  of  the  antigens  of  typhoid  fever,  paratyphoid  A  and  n, 
Shiga  and  IJ'lexner  dysentery,  cholera  vibrio,  as  well  as 
tetanus  toxoid.  ) 

Ye.  I.  Korobkova  (1930-1951)  3,  study  of  3  com* 

bination  of  vaccines  made  of  living  plague  vaccine  and  killed 
XI  IS  I  triple  vaccine  [typhoid  and  paratypuoid  A  and.  b.) 

Ye.  I.  Korobkova  and  coauthors  (1953)  experimentally  showed 
the  rationale  for  simultaneous  immunological  prophylaxis  of 
plague  and  cholera  with  an  associated  cholera-plague  vaccine. 

In  the  works  of  workers  of  different  institutes  the 
compatability  end  harralessness  of  a  combination  of  two  or 
three  living  vaccines  we re  proved. 

It  is  well  known  that  the  combination  of  brucellosis 
and  tularemia  vaccines  is  liarmless  by  subcutaneous,  percu¬ 
taneous  or  intraderroal  immunisation  and  produces  the  same 
immunobiological  reorganization  in  the  body  as  does  each 
of  the  men  ©vaccines  (  V .  G  «  Filipenko  and 
A.  II.  Polyakova,  1955:  V.  G.  Filipenko,  A.  M.  Polyakova  and 
T.  A.  Shchekinn  1956;  Ye.  A.  Gubina,  1957;  A.  A.  Ushakova, 

II.  F.  Sluuutor  and  others,  1953). 

An  experimental  study  was  made  of  combinations  of  three 
vaccines,  bimultaneous  immunization  against  plague,  brucel¬ 
losis  and  tularemia  in  tho  works  of  2.  P.  iCie ts,  R.  i.  Kol¬ 
esnik,  Ye.  i\  rotupovu  and  othors  (1953);  7.  G.  Pilipanko, 

It,  A.  .Miroshnichenko,  T.  A.  bhchekina  and  others  (1 953)  pro¬ 
duces  a  c;uito  strong  immunity  to  the  respective  infectious 
diseases  in  guinea  pigs. 

The  audition  of  anthrax  antigen  to  tho  combination  of 
vaccines  causes  an  inhibition  of  tho  plague,  tularemia  and 
brucellosis  micigons,  in  the  opinion  of  some  authors  (S.  ‘i. 
Anina-ftadnhenko,  »•  i'»  Jratsiavetu ,  Yn.  Y«.  husUkarenko* 

,195o?  7.  0.  Filipenko,  :r.  A.  Miroshnichenko,  M.  a,  KhchAkinq 
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and  others,  1953)}  in  the  opinion  of  other  authors,  the  ! 
anthrax  antigen,  as  a  weaker  stimulus  of  physiological 
mechanisms  in  the  vaccine  processes  inhibited  by  the«other 
antigens  includod  in  the  combination  (N.  K.  Vereninovo,  Ye.  P. 
Smirnova,  .i  f.  Kalacheva  and  others,  1953). 

3ased  on  this,  the  authors  suggested  t;*at  vaccination 
against  anthrax  be  performed  ten  days  before  inoculation  of 
the  triple  vaccine  rather  than  simultaneously  with  plague, 
brucellosis  and  tularemia  vaccines. 

Taking  all  these  factors  into  consideration.  In  the 
middle  of  our  experiment,  whioh  was  performed  with  the  aim 
of  studying  the  iammr.obiological  changes  in  experimental 
animals  inoculated  simultaneously  against  plague,  tularemia, 
brucellosis  and  anthrax,  we  decided  that  at  the  time  of  re- 
vaccination,  aside  from  everything  else,  we  would  once  again 
direct  attention  to'  the  interaction  of  the  anthrax  artigen 
and  the  others. 

Hie  method  of  operation  consisted  of  the  vaocination 
of  guinea  pigs  with  a  combination  of  four  living  mccines— 
plague,  tularemia,  brucellosis  and  anthrax  and  a  combination 
of  three  living  vaccines --plague,  tularemia  and  brucellosis* 

for  the  vaccination  a  3,000,000,000-suspension  of  a 
two-day  culture  of  plague  vaccine  1-1?,  a  3 *';30, 000, 000-sus- 
pension  of  a  two-day  culture  of  brucellosis  v>.'cine  (strain 
19)  and  a  1,000,000,000-suspension  of  a  one-day  culture  of 
tularemia  vaccine  were  prepared*  The  three  vaccines  were 
mixed  in  equal  volumes  and,  in  this  way,  1,000,000,000 
microbes  of  the  plague  and  brucellosis  antigen  and  330,000 
microbes  of  the  tularemia  antigen  were  obtained  per  oc« 

One  co  of  the  triple  vaccine  was  injected  into  guinea  pigs 
subcutaneously  in  the  right  inguinal  region.  In  an  experi¬ 
ment  with  four  vaccines  one  drop  of  the  undiluted  "STI” 
(Sanitary  Technical  Institute  anthrax  vaocine,  living  non- 
virulont  1  vaccine,  series  lib  of  the  Tbilisi  .IV'3  (institute  of 
Vaccines  and  Sera j  was  applied  to  a  previously  prepazed  area 
of  skin  and  rubbed  in  oarufully. 

Bach  experiment  was  accoupaniod  by  two  eontrolst  the 
first  was  on  guinoa  pigs  vacoinatod  with  tho  respective  mono- 
vaccines;  the  socond,  on  non-imaunixed  guinea  pigs. 

for  two  weeks  tho  temperatures  were  taken  in  guinea 
pigs  whioh  had  boon  immunised  with  the  associated  tetravao- 
c*ne  (bo  guinea  pigs)  against  plag'o,  tularemia,  brucellosis 
and  anthrax  as  well  as  of  those  whioh  iaU  been  vaccinated 
with  the  triple  vaooine  against  plague.,  tularemia  and  brucel¬ 
losis  (50),  and  the  respootlve  monovacolne*  (10  eaoh). 

In  the  guinea  pigs  which  had  been  immunised  by  the 
four  vaooines  we  did  net  observe  any  marked  temperature  re¬ 
action  to  the  inoculation}  only  ’An  Several  guinea  pigs  did 
the  temperature  r*se  to  b0°  or  higher  on  the  second-third  , 

| day  after  vaooina  ion  ar.a  rosined  there  for  two-three  dayi* 
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In  the  others  the  temperature  riss  ranged  from  0.2  to  0»5®  ! 
above  the  original  level  for’ three-five  days,  in  the  maj- 
orlty  of  guinea  pigs  immunised  with  the  associated  vaocine 
against  plague,  brucellosis  and  tularemia,  on  the  second- 
third  day  after  inooulation  a  temperature  rise  was  observ¬ 
ed  by  1.0-1.2®  or  higher)  thereby,  it  reached  40®  and  41°, 

On  the  fifth-sixth  day  the  temperature  dropped  to  the  ori¬ 
ginal  figures. 

In  gui vea  pigs  Inoculated  with  mono vaccines  against 
,  plague,  tularemia  and  brueelloeis  we  observed  the  tame 
temperature  reaction  to  the  Inooulation. 

Thereby,  in  guinea  pigs  vaoolnated  with  the  bruoel- 
loaie  monovaccine  it  appeared  on  the  third-fourth  day  after 
yaoolnetion.  There  was  no  appreciable  temperature  reeotion 
in  guinea  pigs  immunised  with  the  anthrax  vaccine.  Analys¬ 
ing  the  temperature  curves ;  ve  oonoluded  that  they  are  approx— 
imately  the  same  in  all  groups  inoculated  with  the  exception  . 
of  those  ineeulated  with  iTI  anthrax  vaccine  alone  by  the 
percutaneous  method.  Therefore,  the  general  reaction  of  the 
animal  organism,  which  was  expressed  in  the  form  of  a  temper¬ 
ature  reaction,  makes  it  possible  to  use  associated  vaooines 
against  four  or  against  three  infectious  diseases  with  the 
aim  of  prophylactic  inooulation. 

The  looal  reactions  in  1$  out  of  kQ  guinea  pigs 
immunised  against  plague,  tularemia,  brucellosis  and  anthrax 
appear#'!  on  the  second  day  after  inoculation)  after  eight 
********  00curr*d  in  ell  guinea  pigs  and  remained  for  a 
month  in  the  majority. 

***•  manifestation  of  looal  reactions  consisted  of 
an  enlargement  of  the  regional  lyatpu  nodes,  which  gradually 

a  large  bean.  In  part  of  the  guinea  pigs, 
on  the  10th- 12th  day,  suppuration  of  the  inflamed  lymph  nodes 
occurred.  By  the  end  of  a  month  the  reactions  had  subsided. 

At  the  site  of  application  of  the  anthrax  vaooino  in  these 
guinea  pigs  we  observed  a  slight  and  very  transitory  hyper- 
emia  along  the  courses  of  the  soretohes;  in  only  13  animals 
did  edema  eppear  (1. 5x2.0  centimeters),  which  gradually  be¬ 
came  denser  and  was  res orbed  by  the  end  of  t  month. 
tll.  .^i1"  *ttt  guinea  pigs  iweunited  agninst  plague, 

J*11®®11®*1®  an  anlargemont  of  the  regional 
(right  inguinal)  lymph  nodes  was  recorded  on  tho  fourth  day 
*****  vaccination,  tho  sieo*  of  whleh  in  the  majority  of  oases 
?**J**J  ****  * *****  bean  after  two  weeks.  At  the  in- 

X?!1!?  ®it®  of  **>•  aucine  in  part  of  the  guinea  pigs  by 
this  time  abseesaot  had  formed.  By  tho  ond  of  a  month  tho 
rjaotlons  had  gradually  subsided)  the  abeoesses  ware  reeorb- 
ad  (they  wara  incised  and  drained  in  only  six  guinea  pigs). 

should  be  noted  that  the  sbeeesees  et  the  site  of 
subcutaneous  injeotion  of  guinea  pigs  vaccinated  with  four  j 
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|  or  with  three  vaccines  appeared  approximately  in  the  same  $ 

’  interrelationships  in  both  groups  of  animals  inooulatedt 
and  the  number  of  them  reached  16-18  percent. 

In  two  guinea  pigs  which  had  been  immunised  with  the 
associated  triple  vaccine,  there  were  no  local  raaotions  to 
the  inoculation* 

In  the  group  of  guinea  pigs  immunised  with  plague 
monovaccins  1-17  in  part  of  the  animals  on  the  fourth  day 
after  inoculation  an  enlargement  of  the  regional  lymph  nodes 
was  recorded;  by  tne  tenth-12th  day  the  regional  lymph  nodes 
were  enlarged  in  nine  out  of  tan  guinea  pigs;  thereby,  they 
were  thickened,  and  their  sixes  were  that  of  a  pea;  by  the 
beginning  of  the  third  week,  in  t’ie  majority  of  guinea  pigs 
the  looal  reaction  had  disappeared,  and  only  in  two  did  it 
last  for  three  weeks*  In  one  guinea  pig  there  was  no  local 
reaction  to  the  inooulation* 

In  a  group  of  guinea  pigs  immunized  with  tularemia 
monovaccina,  by  the  end  of  the  first  week  local  reactions 
in  the  fora  of  enlargement  of  lymph  nodes  to  the  sixe  of  a 
large  bean  were  observed  in  all  ten  guinea  pigs.  In  one 
guinea  pig,  at  the  injection  site  of  the  vaccine,  by  the  end 
of  the  second  week  an  abscess  had  formed  which  by  the  end  of 
the  third  week  had  almost  been  resorbed.  In  the  majority  of 
guinea  pigs  the  local  reaction  subsided  by  the  beginning  of 
the  third  week  after  injection  of  the  monovacoine* 

The  looal  reaction  in  the  form  of  a  slight  enlarge¬ 
ment  of  regional  lymph  nodes  appeared  on  the  10th-12th  day 
in  all  guinea  pigs  immunized  with  the  anthrax  oTI  nonovao- 
oino.  By  the  20th  day  after  inoculation  the  regional  lymph 
nodes  were  no  longer  palpated*  At  the  site  of  application 
of  anthrax  vaccine  we  observed  a  very  transitory  hyperemia 
along  tho  oourses  of  the  sor&tohes;  edema  of  the  subcutan¬ 
eous  tissue  appeared  in  CSXy  two  guinea  pigs  on  tho  fourth 
day  after  inooulation,  and  by  the  tenth  day  it  had  already 
been  resorbed* 

In  guinea  pigs  immunized  suboutaneously  with  brucel¬ 
losis  monovaooino  local  reaotions  appeared  in  the  majority 
by  the  end  of  the  first  week.  In  th*  animals  the  right  in¬ 
guinal  lymph  nodes  the  size  of  a  pea  were  palpated;  by  the 
end  of  the  second  week  some  of  the  glands  had  beooao  denser, 
and  in  one  guinea  pig  they  had  suppurated,  forming  an  ab¬ 
scess.  By  the  end  of  the  third  week  the  reaotions  had  grad¬ 
ually  subsided,  and  after  a  month  it  was  impossible  to  de¬ 
tect  them. 

Thar ©fore,  the  local  reactions  manifested  themselves 
less  intensely  in  guinea  pigs  immunized  with  anthrax  mono- 
vacoine,  somewhat  more  vigorously  in  guinea  pigs  immunized 
-subcutaneously  with  plague,  brucellosis,  and  tularemia  mono- 
vaocines,  and  most  vigorously  in  those  inooulated  ( 
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with  associated  triple  and  tatravaccines.  Therefore,  the  ! 
combination  of  v&coines  against  plague,  tularemia,  brucel¬ 
losis  and  anthrax  as  well  as  the  combination  against  plague, 
tularemia  and  brucellosis  produces  more  side  effects  after 
subcutaneous  injection  with  the  same  interrelationship  of 
microbes  as  was  indicated  above,  apparently  becausd: of 
the  simultaneous  injection  of  a  largo  number  of  microbes 
and  the  reaction  of  the  animal  organism  corresponding  to 
this.  5.  ■'  ■  '  •  ;  - 

Thirty  to  33  days  after  vaccination  a  study  was 
uu  lo  of  the  iaoaunobiological  reorganisation  of  guinea  pigs 
by  means  of  the  determination:  of  the  antibody  level  and  the 
presence  of  dllergic  reactions.  True,  these  roact ions  per¬ 
mitted  us  to  detect  the  iasaunobiological  reorganization 
only  with  respect  to  tularemia  and  brucellosis. 

for  the  purpose  of  performing  theHright  serological 
test  the  Huddieson^ series- 120  diagnosticum  of  the  Odessa 
2VCT7S  ^Scientific  Resea  "ch  Institute  of  '/accinos  and  SeraJ 
was  used  as  an  antijon,  for  the  purpose  of  detecting  agglu¬ 
tinins  to  tularemia  we  used  a  1,000,000,000-suspension  of 
a  one-day  culture  of  B.  tularense  713  as  an  antigen. 

The  results  of  the  serological  tests  are  shown  in 
Table  1. 

As  is  seen  from  the  Table , :the  agglutination  titers 
in  the  agglutination  test  with  tularemia  diagnosticum  in 
animals  immunized  with  combinations  of  vaccines  range  from 
1:10  to  1:320;  the  agglutination  titers  were  within  the  same 
limits  in  animals  immunized  with  tularemia  nionovaocine  alone* , 
However,  the  average  agglutinati on  titer  in  those  inoculated 
with  tularemia  vaccine  was  somewhat  higher  than  in  those  ino¬ 
culated  with  the  triple  and  tetravaccines.  In  the  ./right 
test,  the  serum  titers  range  from  1:20  to  1j320.  The  average 
agglutination  titers  in  those  inoculated  with  brucellosis  mono- 
vaccine  are  higher  than  in  those  inoculated  with  the  tetra- 
and  triple  vaccines.  In  all  cases  the  agglutination  titers 
with  tularemia  diagnosticum  were  somewhat  higher  tjian  the  ag¬ 
glutination  titers  obtained  in  the  bright  test.  All  these 
data  are  evidence  to  the  effect  that  tularemia  vaccine  is  ap¬ 
parently  one  of  the  antigens  producing  the  greatest  side  ef¬ 
fects  in  the  vaccine  combination* 

The  allergic  tests  were  chocked  with  brucellin  series 
No  80  and  tularin  series  No  7  of  the  Odessa  Nil V5  by  means  of 
the  performance  of  intradermal  tests. 

They  were  expressed  to  the  same  degree  in  those  inocu¬ 
lated  with  tetra-  and  triple  vaccines  as  well  as  with  the 
corresponding  aionovaccines.  However,  in  all  cases  the  in¬ 
flammatory  reaction  to  tularin  was  more  pronounced  than  the 
reaction  to  brucellin,  which  also  apparently  occurs  because 
of  the  greater  side-effect  production  of  the  tularemia  vaccine. 
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The  results  of  immunological  tests  obtained  in  our 
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Experiments  of  vaccination  of  guinea  pig*  with  a  combine-  j 
xion  of  plague,  tularemia,  brucellosis  and  anthrax  vaooines,  - 
as  well  as  with  a  combination  of  plague,  tularemia  and  bru- 
oellosis  vaooines  oonfirm  the  data  of  Filipenko  and  other* 
to  the  effeot  that  this  combination  of  antigens,  particular* 

1 y  in  the  combination  of  three  vaooines,  produce*  the  same 
immunoblologioal  reorganisation  of  the  animals  as  the  cor¬ 
responding  monovaocinss. 

Zn  the  opinion  of  the  majority  of  investigators, 
the  index  of  immunity  which  has  developed  in  vaooinated  ani¬ 
mals  is  the  resistance  of  the  vaooinated  animal  to  the  in¬ 
fection  with  a  virulent  culture  of  the  respective  pathogen* 

This  simultaneously  characterises  the  strength  of 
immunity*  With  this  aim  in  view,  30-35  days  after  vaccina¬ 
tion  we  infected  vaooinated  guinea  pigs  with  plague  (200  CJLO), 
tularemia  (1,000  OLD),  bruoellosi s  (2  infective  units)  and 
Taenkovskiy's  vaccine  XI  (10  OLD)  [anthrax  vaccine  used  in  , 
veterinary  practice]  pathogens*  Tor  this  purpose  we  used 
oultures  of  a*  pestle  403— one  OLD— 100  microbes;  of  3*  tula- 
rense  713— one  CJLD— ten  miorobes;  of  B*  melitensis  548,  one 
infeotive  unit— 5  miorobes;  of  Tsenkov^kiy's  vaccine  II—  one 
CLD— 28,000  germinal  spores  of  anthrax.  (In  our  experiment 
the  animals  were  Infected  with  a  dose  which  was  somewhat 
greater  than  two  infeotive  units,  because  the  control  sub¬ 
culture  of  bruoellas  on  agar  plates  gave  an  average  growth 
of  17  colonies  from  five  miorobes;  of  30  colonies  from  10 
microbes;  of  307  colonies  from  100  microbes*) 

Observation  of  infeoted  animals  lastsd  30-33  days, 
after  which  the  surviving  animals  were  killed,  and  oultures 
were  made  from  their  organs  on  nutrient  media*  For  the  pur¬ 
pose  of  detecting  the  growth  of  plague  aud  anthrax  miorobes 
use  was  made  of  ordinary  meat  infusion  agar  containing  sodium 
sulfite;  for  the  purpose  of  detecting  growth  of  3*  tularense 
use  was  made  of  solid  yolk  medium;  for  detecting  dissemination 
of  bruoellosis  irfeotion  use  was  made  of  "B  agar*  In  the 
latter  case,  the  guinea  pig  organs  were  seeded  on  agar  "3H 
slants  whioh  oontain  liver  agar  to  whioh  thlonln  has  been 
added,  and  on  liver  bouillon*  By  the  method  of  2drodcvskiy 
the  medium  containing  thlonln  made  it  possible  to  differ¬ 
entiate  the  growth  of  B*  melitensis  Immediately  from  the 
growth  of  the  vaocine  strain*  All  the  cultures  were  kept  at 
optimal  temperatures* 

The  results  of  the  comprehensive  vaccination  with 
the  mixture  of  four  vaooines  are  shown  In  Table  2. 

As  la  seen  from  the  Table,  all  the  control  guinea 
pigs  died  of  infeotion  with  plague,  tuleremia  and  anthrax* 
Thereby,  they  died  of  plague  on  the  sixth-eeventh  and  12th 
dayet  of  tularemia,  the  seventh-eighth  day;  of  the 
spores  of  Tsenkovskly  anthrax  vaocine,  on  the  seoond  day* 

111  the  guinea  pigs  infected  with  a  virulent  culture  of  Bru-j 
evil*  melitensis  showed  a  disseminated  infectious  process. 
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ICeyj  The  Numerator  Represents  the  Uo  of  Animals 
Used  in  the  Sxperiment;  the  Denominator,  the  No  of  Animals 
Jhich  Died  or  (After  Infection  with  the  brucellosis  Culture) 
Had  Signs  of  the  Dissemination  of  the  Infectious  Disease* 

1*  Types  of  vacolne;  2*  Hethod  of  vaccination;  3.  Results 
of  infection  with  the  following  pathogens i  4.  Plague;  5, 
Tularemia;  5.  brucellosis;  7.  Anthrax;  3.  Note;  9.  Com- 
prehens ive-wixture  of  plague,  tularemia,  brucellosis  and 
anthrax;  10*  Plague  mono  vac  cine;  11*  Tularemia  atonovaccine; 
12*  brucellosis  monovaccine ;  13*  Anthrax  monovaooino;  14* 
Control— non-ir.saunixed  aniaols;  15,  Subcutaneously  and  per- 
outaneously;  15*  Dome;  17*  Percutaneous ly;  13*  Of  these* 
two  died  of  extraneous  causes* 


As  the  result  of  comprehonsivo  vaccination  a  high  de¬ 
gree  of  reaistaneo  of  the  guinea  pigs  was  observed  when  they 
were  infeetod  with  plague  or  tularouia  pathogons,  and  the  ab¬ 
ac  ae  of  dissemination  of  brucellosis  was  noted.  Of  threo 
gu  noa  pi  vs  .’hich  diod  on  tho  ldth-20th  day  u  ni  oh  had  been 
i.ifooted  with  tularemia  none  showed  a  growth  of  d*  tularenset 
thereby,  two  guinea  pigs  showed  growth  of  a  diplococcus  cul- 
turo,  ami  their  deaths  were  caused  by  tuts  infection. 

\  Approximately  the  some  survival  rate  was  observed  ini 


[the  group  of  animals  immunized  with  plague,  tularemia  and  | 
’bruoellosis  monovaccines* 

In  one  oase  of  death  of  a  guinea  pig  from  tularemia 
which  had  beep  vaccinated  against  this  infeotious  disease, 
death  ooourred  on  the  13th  day  after  infection*  A  oulture 
of  J3<  tularense  was  isolated. 

*  In  our  experiment  we  did  not  observe  any  inhibition 

of  the  anthras  antigen  used  in  the  combination  by  the  other 
threo  antigens,  which  had  been  observed  in  their  experiments 
by  3*  J*  Vere.jinova,  Ye*  I*  Smirnova,  X*  ?.  ICalaoheva,  and 
others  (1953)?  no  inhibition  of  the  other  three  by  the  an¬ 
thrax  antigen  was  observed  either}  this  had  been  observed 
in  .the  works  of  V.  a.  Pilipenteo,  M*  A*  Miroshnichenko,  T*  A* 
Shohekina,  and  others  (19.53)* 

As  is  seen  from  Table  2,  among  animals  immunised  with 
anthrax  vaccine  alone  and  among  those  immunised  with  a  com¬ 
bination  of  four  vaoolnes  the  same  number  of  guinea  pigs 
(50  percent)  infected  with  the  germinal  spores  of  anthrax 
proved  to  be  unprotected  against  this  infectious 
disease*  Our  data  do  not  permit  us  to  draw  the  oonclusion 
that  immunity  of  adequate  strength  developed  to  what  was  ap¬ 
parently  a  weak  antigen  of  the  anthrax  vaccine  when  it  was 
used  as  a  monovaccina  or  in  combination  with  other  vaoolnes* 

It  is  possible  that  here  the  faot  that  we  applied  one  rather 
than  two  drops  of  vaoolnes  to  the  skin  of  guinea  pigs.,  as 
previous  investigators  had  done,  had  an  influence,  but  even 
after  immunization  with  a  smaller  doee  of  e  weak  anthrax 
antigen  we  did  not  observe  Inhibition  of  it  by  the  other 
three  antigens* 

The  results  of  vaooination  with  a  combination  of  three 
vaoolnes  are  shown  in  Table  3* 

As  is  seen  from  Table  3*  in  the  experiment  of  vaooi¬ 
nation  of  experimental  animals  with  combinations  of  three 
vaoolnes  results  were  obtained  whleh  indicated  the  develop¬ 
ment  of  a  quite  strong  immunity  to  plague,  tularemia  and 
bruoellosis*  In  animals  immunised  with  the  respeotive  oono- 
vaoolnes  immunity  of  approximately  the  same  degree  of  strength 
developed* 

Therefore,  the  data  vhioh  we  obtained  in  the  experl? 
ment  of  immunisation  of  animals  simultaneously  with  a  combi¬ 
nation  of  three  veoolnes  oonfirm  the  conclusions  of  a  number 
of  authors  to  the  effeot  that  this  combination  possesses  ade¬ 
quate  strength  and  is  capable  of  produoing  the  same  imnuno- 
logioal  reorganisation  in  the  body  as  the  respeotive  mono¬ 
vaocines* 

In  none  of  the  works  of  authors  which  we  have  mentioned 
above  are  more  vigorous  elie-effeete noted#  whleh  ere  created  apparent 
ly  by  the  actual  combination  of  three  or  four  vaoolnes,  by  com¬ 
parison  with  the  side-effects  of  the  monoveoelne  after  subcut- 
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Results  of  . Accination  with  a  Combination  of  Three  . 

Vaccines 
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1.  Types  of  Vaccine;  2,  3,  4,  5,  6.  /dame  as  for  Table  zj, 
7.  Comprehensive— fixture  of  plague,  tularomia,  and  brucel¬ 
losis;  3.  i?laguo  uonovaccine;  9»  Tularemia  monovaccine; 
10,  brucellosis  monovaccino;  11.  iontrol—non-immunized 
guinea  pigs;  12,  Subcutaneously, 


associated  vaccines  a  marUed  local  reaction  appeared  in  the 
animals  in  the  for:*  of  a  considerable  enlargement  of  regional 
lymph  nodos,  densif ication  of  thorn,  and,  which  is  particularly 
important,  the  formation  of  a  considerable  nuuioer  of  absoesses 
at  the  injecoon  site  of  tho  vaccine  (up  to  13>),  All  this 
indicate'*  that  the  problem  of  the  possibility  of  utilization 
of  associated  vaccines  with  tho  aim  of  prophylaxis  must  be 
solved  by  using  tho  percutaneous  method  of  vaccination  be¬ 
cause  of  their  considerable  looal  reactivity  after  subcutan¬ 
eous  injection. 


Conclusions 

1,  After  comprehensive  vaccination  with  four  types 
of  vaccines (plague,  tularomia,  brucellosis  and  anthrax)  as 
well  as  with  three  types  of  vaoolnos (plague,  tularemia  and  ( 
brucellosis)  an  immunity  of  adotpialo  stronjth  developed  inj 
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the  guinea  pigs  simultaneous ly  against  plague  (200  CLO)  t  1 
tularemia  (1,000  CLO)  and  brucellosis  (two  infoctive  units)' 
which  was  almost  the  same  as  immunity  developing  after  im¬ 
munization  with  the  respective  tnonovaocines. 

2*  Anthrax  antigen  in  the  dose  in  which  it  was  ap¬ 
plied  to  the  skin  proved  to  be  a  weak  stimulus  of  the  mooh- 
anisms  of  the  vaccine  process  both  when  used  in  combination 
as  well  as  in  the  case  of  vaccination  of  guinea  pigs  with 
the  STI  anthrax  monovaccine  alone* 

3.  The  combination  of  three  or  of  four  vaccines  is 
harmless  for  the  animal  organism,  but  at  the  site  of  subcut¬ 
aneous  injection  it  produces  a  vigorous  local  reaction  which 
in  a  considerable  percentage  (up  to  13  percent)  of  cases  is 
accompanied  by  the  occurrence  of  abscesses* 

4.  Future  solution  of  the  problem  of  the  possibil¬ 
ity  of  using  associated  vaccines  should  be  attained  in  ex¬ 
periments  with  percutaneous  application  of  thorn. 
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1  S.  L.  Borod'ko,  V,  O.  Pilipenko,  A.  M.  Polyakov*,  B.  G. Val'kov 

Immunological  Change  a  in  Part  ant  Inoculated  Percutaneously 
Againet  Plague,  Brucelioeie  and  Tularemia 

With  the  aim  of  prophylaxis  of  various  dieeaeee,  along  with  con¬ 
siderable  sanitation  education  work  among  the  population,  extensive  use 
is  being  made  o I  inoculations  with  killed  and  living  vaccines.  The  variety 
of  inoculations  which  need  to  be  given  to  the  same  person  for  the  pur¬ 
pose  of  preventing  various  infectious  diseases  not  uncommonly  gives 
rise  to  difficulty  among  medical  worker*  for  a  whole  eerie*  of  reaeone. 
This  has  stimulated  investigator*  to  seek  out  comprehensive  vaccines, 
one  inoculation  of  which  will  protect  man  simultaneously  againet  sever¬ 
al  infectious  diseases.  At  first,  this  problem  was  successfully  solved 
with  respect  to  associated  vaccines  made  of  killed  microbee,  toxoids 
and  complete  antigens.  A*  the  result,  in  medical  practice  use  is  al¬ 
ready  being  made  of  vaccination  with  comprehensive  vaccines  made  of 
killed  microbe*  and  toxoids  for  the  purpose  of  prophylaxis  of  certain  in¬ 
testinal,  wound  and  children'*  infections. 

A  number  of  investigators  has  taken  up  the  study  of  associated 
vaccines  made  of  living  and  killed  or  of  living  microbes  only.  These 
authors  proved  the  absence  of  competition  between  microbe*  with  com¬ 
patible  growth  of  them  on  nutrient  media  and  when  injected  into  experi¬ 
mental  animals.  Thereby,  associated  vaccines  gave  rise  to  the  devel¬ 
opment  of  immunity  of  the  same  strength  with  respect  to  each  infection 
as  the  corresponding  monovaccines  did  (V.  G.  Akimenko,  1949;  Ye.  I. 
Korobkova  and  co-workere,  1957;  S.  L.  Borod'ko,  1950;  V.  G.  Pili- 
penkoandA.  hi.  Polyakova,  1955;  V.  G.  Pilipenko,  A.  M.  Polyakova, 
T.  A.  Shchekina,  1956;  Ye.  A.  Guoina,  1957;  N.  K.  Veren inova,  Ye. 

I.  Smirnova,  K.  F.  Kalachev*  and  other*,  1958). 

The  results  which  we  obtained  in  experiments  of  comprehensive 
vaccination  of  guinea  pigs  with  three  types  of  vaccines  (plague,  tular¬ 
emia,  brucelloeU)  as  well  as  the  experimental  data  of  V.  G.  Pilipen¬ 
ko,  Si.  A.  Miroshnichenko,  T.  A.  Shchekina  and  others  (1958),  N. 

K.  Vereninova,  N.  F.  KaKcheva,  Ye.  X.  Smirnova  and  other*  (1958) 
showed  that  in  the  experimental  animals,  both  After  subcutaneous  and 
percutaneous  immunisation,  immunity  of  adequate  strength  develops 
against  plague  (200  OLD),  tularemia  U.00C  CLD)  and  brucelioeie 
(two  infective  unite),  which  is  not  much  different  from  the  immunity  de¬ 
veloping  after  immunisation  with  the  respective  mono  vac  ernes.  In  *d- 
ditioo,  simultaneous  immunisation  of  animals  with  such  associated 
.vaccine  was  harmless  for  them  and  did  not  produce  much  reaction,  par- 
itigularly  in  experiments  of  percutaneous  /seci&afc ion.  . 
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|  All  this  enabled  u»  to  vaccinate  a  email  group  of  volunteers  t 

with  associated  vaccines  simultaneously  against  plague,  tularemia  ana 
brucellosis  by  the  percutaneous  method. 

For  this  purpose  men  and  women  from  18  to  24  y  .are  of  age 
who  showed  a  negative  reaction  for  brucellosis  and  tularemia  by  serol¬ 
ogical  and  allergic  tests  and  who  had  not  (in  their  histories)  received 
inoculations  against  these  infectious  diseases  or  against  plague,  who 
had  no  subjective  complaints  and  were  clinically  healthy  were  selected. 

In  all  persona,  three  days  before  vaccination,  the  temperature  was  tak¬ 
en,  and  the  inoculations  were  given  to  those  in  whom  the  temperature 
was  normal  tills  entire  time. 

Inoculations  with  monovaccines  were  given  simultaneously  to  per¬ 
sons  who  showed  negative  reactions,  by  allsrgic  and  serological  teats 
during  the  preliminary  examinatioifcto  both  infectioue  diseases  or  to  the 
one  against  which  they  were  vaccinated. 

For  the  vaccination  the  plague  vaccine  1-1?  seriee  No  11  of  the 
Saratov  "Mikrob"  Institute,  tularemia  vaccine  seriee  No  456  of  the  IEM 
iineni  Gemaleya  /Institute  of  Epidemiology  and  Microbiology  imeni 
GamaleyaJ  and  the  brucellosis  vaccine  series  No  291-2  of  the  IEM  im¬ 
eni  Gemaleya  were  used. 

Tularemia  vaccine  was  diluted  with  physiological  saline  solution 
in  the  quantity  indicated  on  the  label  for  percutaneous  application.  Then, 
diluted  tularemia  vaccine  was  introduced  into  the  ampule  for  plague  vac¬ 
cine  in  place  of  the  quantity  of  physiological  saline  solution  indicated  for 
percutaneous  application,  and  the  brucellosis  vaccine  was  diluted  with 
a  mixture  of  tularemia  and  plague  vaccines,  adding  them  in  a  quantity 
such  that  the  percutaneous  dose  of  brucellosis  vaccine  in  the  combina¬ 
tion  amounted  to  3, 000, 000, 000  microbee.  For  percutaneous  applica¬ 
tion  of  tide  seriee  of  brucellosis  vaccins  it  was  necessary  to  dilute  it 
in  a  smaller  quantity  of  fluid  than  was  needed  for  the  other  vaccines; 
therefore,  with  the  aim  of  obtaining  a  comprehensive  vaccine  we  dilut¬ 
ed  one  in  the  other  in  the  sequence  described  above.  In  tide  case,  in 
each  ampule  as  many  percutaneous  doses  of  associated  vaccine  were  ob¬ 
tained  as  tiiere  should  have  been  for  the  brucellosis  vaccine  of  the  earns 
series  alone. 

For  the  purpose  of  inoculation  with  monovaceinee  the  same  doses 
which  had  been  used  in  the  combination  were  utilised. 

The  method  of  the  inoculation  was  the  following:  after  prelim¬ 
inary  treatment  of  Jie  skin  with  alcohol  three  drops  of  vaccine  were  ap¬ 
plied  to  the  middle  third  of  the  forearm  in  three  places  at  a  distance  of 
three-four  centimeters  from  one  another;  using  a  vaccination  quill 

•  four  vertical  and  four  horiaontal  scratches  were  made  through  them, 

•  each  one  centimeter  in  length.  The  drops  were  carefully  rubbed  In 

iudth  the  back  tide  of  the  vaccine-* on  quill.  — 1 


W5  — 


4 


In  determining  compatibility  of  the  vaccines  we  took  the  follow! 

ing  into  consideration:  1.  The  temperature  reaction  of  the  bodies  of 
the  inoculees  to  injection  of  the  vaccine.  2.  The  phenomena  at  the  in¬ 
jection  site  of  the  vaccines  and  the  general  reactions  of  the  inoculeee 
3.  Allergic  reaction*  and  agglutination  teste  of  the  blood  sera  of  those 
vaccinated  with  the  respective  antigen* . 

With  the  aim  of  taking  into  coneideration  the  local  and  general 
reactions  of  the  body  we  made  observations  of  those  vaccinated  for  two 
weeks  after  inoculation. 

Thirty  person*  were  inoculated  with  the  associated  vaccine 
against  plague,  tularemia  and  brucellosis:  11  women  and  19  men;  in 
26  of  them  a  local  reaction  to  the  inoculation  was  observed;  in  four 
(men)  there  was  no  local  reaction. 

The  onset  of  the  local  reaction  was  noted  in  96  percent  of  the 
inoculees  24  hours  after  vaccination  and  was  characterised  by  the  ap¬ 
pearance  of  redness  and  a  small  infiltrate  along  the  courses  of  the 
scratches.  Gradually,  the  siees  of  the  infiltrates  increased;  the  boun¬ 
daries  of  them  reached  the  limits  of  the  squares  plotted  or  went  beyond 
the  limits  of  them,  end  then  their  sixes  were  1.  S  centimeters  x  1.  5 
centimeters  or  1.2x1.  $  centimeters.  On  the  fifth-seventh  day  after 
vaccination,  in  16  persons  from  two  to  six-eight  vesicles  were  formed 
along  the  courses  of  the  scratches.  On  the  11th- 13th  day  the  sites  of 
inoculations  were  covered  with  scabs,  which  on  the  lbth-21et  day  fell 
off  in  the  majority  of  case*,  and  in  thre*  person*  remained  up  to  a 
month.  Only  in  two  inoculees  were  the  regional  lymph  nodes  slightly 
enlarged  and  painful.  In  10  persons,  after  the  formation  of  the  infil¬ 
trate,  beginning  with  the  seventh-ninth  day  the  local  reaction  gradually 
subsided,  and  disappeared  by  the  end  of  the  second  week. 

Therefore,  local  reactions  of  the  majority  of  those  inoculated 
with  associated  vaccine  proceeded  in  a  manner  similar  to  a  moderate 
local  reaction,  that  is,  with  the  formation  of  h/peremia,  an  infiltrate 
and  vesicles;  in  two  person*  it  had  a  course  ox  a  severe  iccsl  reaction 
with  the  addition  of  lymphadenitis;  in  10  persons  the  local  reacUon  had 
a  course  which  was  that  of  a  weak  local  reaction.,  that  is.  with  the  pres¬ 
ence  of  moderate  infiltrates  and  hyperemia  In  ail  cacee  of  infiltrate 
formation  they  were  more  or  lets  painful. 

In  the  group  of  those  vaccinated  with  monovaccine  against  tular¬ 
emia  there  were  four  women  and  eight  men.  In  them  the  local  reaction 
appeared  24  hour*  after  vaccination,  and  subsequent  envelopment  of  it 
proceeded  in  the  same  way  as  in  those  vaccinated  with  associated  vac¬ 
cine. 

In  men  and  women  the  locsl  reaction  was  manifested  to  the  eeme 


degree:  in  six  persons  it  had  the  course  of  a  moderate  reaction;  in 


| degree: 
Ltaro,  of  a 


•evert  reaction,  in  four*  of  a  weak  reaction. 


I  Four  wornu  and  six  men  were  inoculated  with  the  mcnovaccirnj 

'against  plague.  In  two  women  and  two  men  no  local  reaction  was  ob-  * 
served.  Of  six  persons  vaccinated  a  weak  reaction  was  found  in  five; 
in  one  there  was  a  moderate  local  reaction. 

In  the  group  of  persons  vaccinated  against  brucellosis  alone 
there  weii  4 even  men.  The  local  reaction  in  them  appeared  on  the 
third -fifth  day  after  vaccination  and  had  a  course  of  a  weak  type  of  re¬ 
action.  with  hyperemia  and  a  slight  infiltrate  along  the  courses  of  the 
scratches  which  disappeared  after  two-three  days. 

According  to  their  intensity  we  arbitrarily  divided  the  general 
reactions  into  three  categories:  1.  weak  reaction;  2.  moderate  reac¬ 
tion;  3.  severe  reaction. 

We  considered  the  reactivity  weak,  when  the  temperature  rose 
to  no  more  than  37. 5°  after  the  inoculation,  when  the  general  condition 
was  satisfactory  and  when  there  was  no  interference  with  the  ability  to  _ 
work.  We  put  persons  in  whom  severe  headaches,  dizziness,  vomiting 
were  noted  and  in  whom  there  was  interference  with  the  ability  to  work 
in  the  category  of  the  severe  reactions. 

Table  1 

Side  Effects  of  Associated  Vaccine 
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1.  Types  of  vaccine;  2.  Total  persons  vaccinated;  3.  Number  of 
cases  without  reaction;  4.  Number  of  cases  with  reactions;  5.  Weak; 
6.  Moderate;  7.  Severe;  8.  Associated  vaccine  against  plague,  tular¬ 
emia  and  brucellosis;  9>  Tularemia  vaccine;  10.  Plague  vaccine;  11. 
Brucellosis  vaccin.  . 
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j~  From  the  Taaii'  it  is  seen  that  in  the  majority  o «  persons  inocu¬ 

lated  with,  either  the  associated  vaccine  or  monovaccine  ho  general  re¬ 
actions  were  observed.  We  observed  most  of  the  weak  and  moderate 
general  reactions  in  persons  inoculated  with  tularemia  vaccine  (with 
respect  to  the  number  of  those  inoculated).  There  were  considerably 
fewer  general  reactions  in  persons  inoculated  with  the  brucellosis  vac¬ 
cine  only.  A  severe  general  reaction,  which  lasted  two  days  ('  •urth 
and  fifth  days  after  vaccination)  occurred  in  only  one  person  inu.uiated 
with  plague  vaccine  and  was  accompanied  by  a  temperature  elevacon, 
severe  headache  and  vomiting. 

Therefore,  the  local,  reactions  its  all  groups  of  inoculees  were  ex¬ 
pressed  more  markedly  than  the  general  reactions.  At  the  same  time, 
the  manifestations  of  both  local  and  general  reactions  in  those  inoculat¬ 
ed  with  associated  vaccine  against  plague,  tularemia  and  brucellosis 
were  no  more  severe  than  in  persons  inoculated  with  the  respectiv  e 
monovaccines  only . 

The  immunological  changes  in  the  inoculees  were  checked  a  month 
after  vaccination  by  serological  and  allergic  tests.  These  tests  made  it 
possible  for  us  to  detect  the.-  allergic  reorganization  and  the  appearance 
of  antibodies  only  with  respect  to  tularemia  and  brucellosis  antigens. 

For  the  purpose  of  performing  the  allergic  test  use  was  made 
of  tularin,  series  No  S  of  the  Odessa  IEM  /Insciiats  of  Epidemiology 
and  Microbiology?  and  brucellin,  series  Mo  &0  ci  the  Odessa  LEM.  The 
results  of  the  allergic  tests  ars  shown  in  Table  2. 

As  is  seen  from  the  Table,  immunization  of  people  with  the  asso¬ 
ciated  vaccine  produces  the  same  allergic  reorganisation  in  them  with 
respect  to  tularemia  and  brucellosis  as  does  immunization  with  the  re¬ 
spective  moncvaccines.  This  is  evidenced  by  the  percentage  cf  positive 
Burnet  tests  and  tests  with  tularin,  which  are  even  somewhat  higher  in 
the  group  of  those  inoculated  with  associated  vaccine.  Here,  it  should 
be  noted  that  the  reaction  to  the  tularin  test  in  ail  oases  was  more 
marked  than,  to  the  test  with  bruceiiin. 

For  the  purpose  of  performing  serological  tests  use  was  made  of 
the  Huddieson  antigen  (for  the  purpose  of  performing  the  Wright  test), 
series  61  of  the  Odessa  IEM  ana  the  tularemia  diagnosticum  Scries  43 
of  the  Odessa  IEM.  The  results  of  serological  observations  are  shown 
in  Table  3. 

As  is  seen  from  the  Table,  as  early  as  a  month  after  vaccina¬ 
tion  in  those  inoculated  with  associated  vaccine  and  mcnovaccnes  ap¬ 
proximately  the  same  number  of  positive  serological  tests  is  found. 

Two  negative  Wright  tests  and  orm  negative  test  with  tularemia 
diagnosticum  in  the  group  of  those  inoculated  with  associated  vaccine 
ji n  the  given  case  do  not  indicate  competition  cl  the  antigens  within  the 
(combination  of  vaccines  but  rather, apparently  arc  the  result  of  indiviAfrl 
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Table  2 

Results  of  Allergic  Tects 
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1.  Vaccine  with  which  immunization  was  conducted;  2,  Total  persons 
vaccinated;  3.  No.  of  positive  Burnet  tests;  4.  No.  of  positive  tests 
with  tularin;  5.  No.  of  persons  with  unchecked  allergic  tests;  6.  Asso¬ 
ciated  vaccine  against  plague,  tularemia  and  brucellosis;  7.  Tularemia 
vaccine;  8.  Brucellosis  vaccine. 

Table  3 

Results  of  Serologic  Tests 
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1.  No.  of  inoculees  investigated;  2.  No.  of  positive  tests;  3.  Wright; 
4.  With  tularemia  diagnosticum;  5.  Associated  vaccine  against  plague, 
tularemia  and  brucellosis;  6.  Tularemia  vaccine;  7.  Brucellosis  vac - 
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jssroiiogtosl  reactivity  of  the  body  to  injection  of  the  antigen*.  In  these! 
persons  positive  allergic  reaction*  were  present  at  the  came  time.  In 
a  person  who  showed  a  negative  reaction  to  the  serologic  test  for  tul¬ 
aremia,  T. ,  the  allergic  tests  showed  the  following:  with  tularin,  an 
area  of  one  centimeter  x  two  centimeter;  with  brucellin,  one  centimet 
er  x  one  centimeter;  in  those  who  reacted  negatively  in  the  Wright 
serologic  test,  M.  and  K. ,  the  allergic  tests  showed  the  following: 
with  brucellin,  3x4  centimeters  and  doubtful;  with  tularin,  1. 5x2  cen¬ 
timeters  and  1x2  centimeter. 

The  agglutination  titers  obtained  in  the  Wright  test  and  with 
tularemia  diagnosticum  are  shown  in  Table  4. 

Table  4 


Agglutination  Titers  in  Those  Inoculated  with  Different  Vaccines 
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1.  Vaccine  with  which  immunisation  was  performed;  2.  Wright  test; 
3.  Test  with  tularemia  diagnosticum;  4.  Associated  vaccine  against 
plague,  tularemia  and  brucellosis;  5.  Tularemia  vaccine;  6.  Bru¬ 
cellosis  vaccine.  Note:  The  average  agglutination  titer  is  indicated  in' 
parentheees. 


Ae  is  seen  from  the  Table,  the  agglutination  titere  for  the 
Wright  teet  in  thoee  inoculated  with  associated  vaccine  ranged  from 
1:10  to  1:320.  The  highest  number  of  tests  showed  an  agglutination 
titer  of  1:40  to  1:160,  The  average  reaction  titer  was  1:70. 

.  In  thoss  vaccinatsd  against  brucellosis  alone  the  agglutination 

UEUsrs  range  from  1:10  to  1:60.  The  highest  number  of  reaction*  here  1 
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occurred  with  a  titer  of  1:40.  The  average  agglutination  titer  in  this  { 
group  of  inoculees  wai  1:50. 

The  agglutination  titer  a  with  tularemia  diagnosticum  in  tfee 
group  of  those  inoculated  with  associated  vaccine  ranged  from  1:20  to 
1:320.  The  largest  number  of  sera  showed  titers  of  1:80-1:160.  The 
average  agglutination  titer  in  this  test  was  1:120. 

In  the  group  of  those  vaccinated  with  tularemia  monovaccine 
alone  the  agglutination  titers  of  the  sera  ranged  from  1:20  to  1:160; 
thereby,  most  of  the  sera  had  titers  of  1:40  and  1:160.  The  average  ag¬ 
glutination  titer  was  equal  to  1:90.  Therefore,  both  the  average  and 
the  actual  agglutination  titers  in  the  Wright  sud  tularemia  diagnosticum 
tests  once  again  constitute  evidence  of  the  absence  of  competition  be¬ 
tween  antigens  within  the  combination  of  living  vaccines  against  plague, 
tularemia  and  brucellosis. 

Comparing  the  results  of  local  and  general  reactions  of  the  body 
to  inoculations,  the  allergic  and  serological  data,  we  have  concluded  that 
the  greatest  activity  and,  therefore,  the  greatest  side-effect  production 
is  shown  by  tularemia  and  plague  vaccines;  they  apparently  are  respou- 
sible  for  the  activity  of  the  associated  vaccine  also. 

Without  being  able  to  determine  the  development  of  immunity 
against  plague  by  allergic  and  serologic  tests  in  those  inoculated  with 
the  associated  vaccine  and  the  plague  monovaccine,  we  believe  that  in 
those  inoculated  in  both  groups  immunity  of  sufficient  strength  occurs 
with  respect  to  the  plague  antigen  also,  particularly  since  in  the  given 
combination  the  plague  vaccine  is  one  of  the  active  antigens,  more  active 
than  the  brucellosis  antigen,  with  respect  to  which,  as  has  been  stated 
above,  immunity  of  adequate  strength  develops.  The  activity  of  the 
plague  antigen,  used  in  combination  with  tularemia  and  brucellosis 
antigens,  has  been  confirmed  by  experimental  work  of  V.  G.  Pilipenko, 
A.  M.  Polyakova,  T.  A.  Shchekina  (1956),  N.  K.  Vereninova,  Ye.  I. 
Smirnova  and  N.  F,  Kalacheva  (1958). 

Specifically,  the  number  of  vaccinated  guinea  pigs  surviving  af¬ 
ter  infection  with  a  virulent  plague  culture  is  direct  proof  of  the  fact 
that  in  the  associated  vaccine  against  plague,  tularemia  and  brucellosis 
each  antigen  is  quite  active  and  account*  for  the  development  of  immun¬ 
ity  of  adequate  protective  strength  with  respect  to  the  respective  infec¬ 
tions. 

Conclusions 

1.  The  use  of  associated  vaccine  against  plague,  tularemia  and 
brucellosis  percutaneous ly  in  our  observations  was  not  associated  with 
.severe  reactive  manifestations  by  the  vaccinated  organism, 
j _  2.  Local  postvaccinal  phenomena  were  expressed  in  those _ 1 
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]  inoculated  with  both  associated  and  monovaccinett  more  markedly  tha3 
'the  general  postvaccinal  phenomena.  Botb  local  and  general  reactions 
were  the  same,  with  respect  to  the  degree  of  expression,  in  those  in¬ 
oculated  with  associated  vaccine  and  with  monovaccines. 

3.  The  results  of  allergic  and  serologic  studies  of  persons  vac¬ 
cinated  with  brucellosis  and  tularemia  antigens  constitute  evidence  of 
an  immunological  reorganisation  of  the  body  which  is  expressed  equally 
and  occurs  simultaneously  in  those  inoculated  with  associated  vaccine 
and  with  the  respective  monovaccines. 

4.  The  combination  of  doses  oi  tularemia  and  plague  vaccines 
and  3,000,000,000  microbes  of  brucellosis  vaccine;  which  are  usual 
for  percutaneous  vaccination,  is  harmless  and  at  the  same  time  fully 
active  and  capable  of  evoking  protective  reactions  with  respect  to  the 
corr  s ponding  infectious  diseases. 
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V.  P.  Strachkova  and  Z.  L,  Borod'ko 


The  Harmlessnesa  of  the  Vaccine  Strain  of  Brucella  Abortus 
104-"M"  and  Serological  Reorganization  Occurring  from  Subcutaneous 
and  Percutaneous  Application  of  It 

inoculations  against  brucellosis  with  living  vaccine  made  of  the 
Brucella  abortus  19  (BA)  strain  have  been  included  in  toe  general  prac¬ 
tice  of  brucellosis  control. 

Epidemiological  observations  have  confirmed  the  efficacy  of  this 
vaccine.  However,  by  virtue  of  the  immunity  characteristics  in  bru- 
,  cellosis  infection,  the  vaccine  needs  an  increase  in  immunological  ef¬ 
fectiveness,  because  the  immunity  created  by  it  is  of  a  low  degree  of 
strength  and  is  brief. 

Continuing  a  search  for  a  Soviet  vaccine  strain  which  would 
possess  greater  immunological  efficacy,  Kh.  S.  Kotlyarova  in  the  In¬ 
stitute  imeni  Gamaleya  selected  and  studied  a  new’  vaccine  strain,  Bru¬ 
cella  abortus  "M",  Experimental  observations  have  shown  that  this 
strain  satisfies  all  the  requirements  made  on  vaccine  strains  with  re¬ 
spect  to  harmlessnesB,  immvaiogenicity  and  stability  of  properties. 

The  vaccine  was  tested  for  prophylactic  vaccination  of  people.  A  dose 
of  100,000,000  microbes  by  subcutaneous  immunization  proved  to  be 
innocuous  for  people. 

According  to  the  data  of  Kfc.  S.  Kotlyarova,  A.  M.  Polyakova, 

V.  F.  Biryukova  (1957),  vaccination  with  doses  of  40,000,000  to 
100,000,000  microbes  by  subcutaneous  injection  reduced  the  brucellosis 
morbidity  in  the  foci  by  an  average  of  4.  7  times  among  people. 

By  a  decree  of  the  Serum -Vaccine  Committee  in  March  1958  it 
was  decided  to  make  a  further  study  in  1958-1959  of  the  immunogenicity 
and  side-effect  production  of  living  dry  brucellosis  vaccine  made  of 
strain  104-''M"  in  the  foci  of  sheep  brucellosis  with  an  increase  in  the 
vaccinating  doses. 

In  the  present  work  the  aim  was  posed  also  of  further  study  of  the 
Brucella  abortus  104-"M"  strain  after  percutaneous  and  subcutaneous 
application  of  it,  whereby  percutaneous  vaccination  with  the  '  M"  strain 
was  used  for  the  first  time. 

We  proceeded  along  the  line  of  increasing  the  dosage  of  the  vac¬ 
cine.  For  the  purpose  of  inoculation  with  a  vaccine  made  of  the  ”M" 
strain  we  selected  persons  who  were  at  the  time  of  observation  not  asso¬ 
ciated  with  animals  (students  in  courses  for  truck  drivers,  tractor  driv¬ 
ers  and  students  in  conetruction  school  No  2),  which  made  it  possible 
subsequently  to  conclude  that  the  preparation  was  harmless,  because 
(the  slightest  clinical  manifestations  of  brucellosis  in  such  persons  af-> 
4+r  the  inoculation  could  be  attributed  to  side-effect  production  of  the-* 


"vaccine  attain.  The  selection  of  persons  was  made  according  to  se*r3 
ological  and  allergic  tests,  subjective  and  objective  datfc,  as  well  as  ' 
according  to  hematological  indices. 

For  the  inoculation  by  the  subcutaneous  method  Ithe  vaccine 
strain  of  Brucella  abortus  "M"  series  19  was  used;  for!  percutaneous 
inoculation,  vaccine  series  7,  prepared  at  the  Stavropol1  Scientific 
Research  Plague -Control  Institute.  Sixty-three  persona  of  a  group  of 
those  reacting  negatively  to  brucellosis  and  clinically  healthy  were  in¬ 
oculated  by  the  percutaneous  method. 

The  vaccine  was  applied  to  the  upper  third  of  thfc  arm  (after 
preliminary  treatment  of  the  skin  with  alcohol)  in  a  quantity  of  two 
drops  at  a  distance  of  three-four  centimeters  from  each  other.  Four 
scratches  one  centimeter  in  length  were  made  through  the  drops  (two 
longitudinal  and  two  transverse).  The  vaccine  was  rubbed  into  the 
scratches  with  the  flat  side  of  a  vaccination  quill.  One  {human  dose  for 
percutaneous  inoculation,  equal  to  3,000,000,000  microbes,  was  con¬ 
tained  in  two  drops  of  the  vaccine . 

A  record  of  the  local  and  general  reactions  in  the  persons  vac¬ 
cinated  was  made  for  JO  days. 

Of  63  persons  inoculated  by  the  percutaneous  method  only  two 
persona  failed  to  show  a  local  reaction  to  the  inoculatioh;  in  61  per¬ 
sons  the  local  reaction  was  expressed  in  hyperemia  along  the  courses 
of  the  scratches  and  in  the  occurrence  o i  s  small  infiltrate  which  did 
not  go  beyond  the  limits  of  the  scratches. 

The  reaction  lasted  three-four  days  and  then  disappeared.  There 
was  no  general  reaction  in  tho9c  inoculated  by  the  percutaneous  method. 

With  the  aim  of  studying  side-effect  production  the  vaccine 
strain  ''M’!  for  persona  who  reacted  positively  for  brucellosis  five  human 
volunteers  were  immunized  percufaneously.  In  these  persons  there  were 
pronounced  local  reactions;  however,  no  general  reactions  or  any  clin¬ 
ical  phenomena  were  recorded. 

Therefore,  the  vaccine  made  of  the  Brucella  abortus  104-,!M" 
strain  did  not  produce  any  severe  local  reactions  and  did  not  produce 
any  general  reactions  after  percutaneous  immunization fwith  3,000,000,000 
microbes. 

A  month  after  vaccination  49  persons  were  agaih  examined  clin¬ 
ically,  hematologically,  and,  in  addition,  blood  was  taken  from  them  for 
the  performance  of  serologic  tests.  Clinical  examination  showed  no  ab¬ 
normalities.  All  luoculees  were  healthy  and  made  no  complaints. 

Hematologic  investigation  in  some  cases  showed  a  slight  leuko¬ 
cytosis;  in  others,  a  slight  leukopenia.  No  appreciable  change  in  the 
differential  count  could  be  noted.  The  erythrocyte  sedimentation  rate 
did  not  exceed  16  millimeters  per  hour.  Therefore,  everything  stated 
jj  evidence  of  the  innocuousness  of  the  strain  tested  far  people.  _ ] 
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Immunological  changes  in  this  group  of  persons  were  checked  | 
by  means  of  the  Wright  serologic  test.  The  results  of  the  test  and  its 
maximum  titers  are  shown  in  Table  1. 

Table  1 

Results  of  Serologic  Examination  of  Person*  Vaccinated  with  Brucella 
Abortus  104-’*M"  by  the  Percutaneous  Method 
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1.  No.  of  inoculees  examined;  2.  No.  of  negative  tests;  3.  No.  of  posi¬ 
tive  W right  tests  in  titers  of: 


As  is  seen  from  the  Table,  in  the  majority  of  persons  inoculat¬ 
ed  by  the  percutaneous  method  the  agglutination  titers  ranged  from 
1:40  to  1:320.  Only  in  two  persons  was  the  Wright  test  negative. 
Therefore,  as  early  as  a  month  after  the  inoculation  with  the  "M”  vac¬ 
cine  strain  antibodies  appeared  in  the  human  body  which  attested  to  the 
occurrence  of  an  immunological  reorganization  of  the  organism. 

Sixteen  persons  were  inoculated  subcutaneously  with  a  vaccine 
made  of  the  104-"M"  strain  simultaneously.  One  cc  was  injected,  in 
which  there  were  200,000,000  microbes  of  this  series,  which  constitut¬ 
ed  a  single  humau  dose. 

In  this  group  of  inoculees  we  also  took  into  consideration  the  lo¬ 
cal  and  general  reactions  for  15  days  after  inoculation,  and  a  month  af¬ 
ter  vaccination  a  clinical  examination,  study  of  the  blood  picture  and  of 
the  immunological  reorganization  were  made.  The  same  thing  was  re¬ 
peated  after  three  months.  In  ail  those  inoculated  by  the  subcutaneous 
method  both  local  and  general  reactions  were  noted. 

The  local  reaction  ir.  the  majority  of  the  inoculees  appeared  as 
early  as  on  the  second  day  ir.  the  form  of  hyperemia  and  an  infiltrate 
at  the  injection  site  of  the  vaccine.  For  two-three  days  the  infiltrate 
.  enlarged  (up  to  six-seven  centimeters},  became  thickened,  and  then 
gradually  re  sorbed;  by  the  sixth -eighth  day  the  local  reaction  had  dis¬ 
appeared.  Only  in  three  out  of  16  cases  did  the  local  reaction  have  a  [ 
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[severe  course*  with  enlargement  of  regional  lymph  nodes  to  the  aisT~j 
'of  a  plum  and  the  formation  of  abscesses  at  the  inoculation  site  of  the 
vaccine  in  two  persons.  In  one,  the  abscess  was  incised  and  drained; 
in  the  other,  it  resorbed,  leaving  a  densified  area  after  it  in  the  sub* 
cutaneous  tissue.  We  arbitrarily  divided  the  general  reactions  of 
those  inoculated  by  the  subcutaneous  method  into  three  categories  with 
respect  to  course:  a  weak  reaction  —  here,  a  slight  malaise  was  not¬ 
ed  in  the  inoculees;  the  temperature  was  normal;  moderate  reaction  — 
here  the  temperature  reached  37.  5°;  there  was  no  loss  of  the  ability 
to  work;  a  stormy-  reaction  —  the  inoculees  noted  headaches,  the  tem¬ 
perature  was  37.8°  or  higher;  there  was  severe  malaise  with  loss  of 
the  ability  to  work. 

Data  concerning  the  degree  to  which  the  general  reactions  were 
expressed  are  shown  in  Table  2. 

Table  2 

Degree  of  Expression  of  General  Reactions  to  Subcutaneous  Injection  of 

Brucella  Abortus  104-"M,, 
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1.  No.  of  inoculees  examined;  2.  No.  of  general  reactions;  3.  Weak; 
4.  Moderate;  5.  Stormy. 


As  is  seen  from  the  Table,  the  majority  of  inoculees  showed 
weak  and  moderate  general  reactions;  thereby,  the  duration  of  fever 
in  them  was  no  more  than  two  days.  In  five  persons  the  general  reac¬ 
tion  had  a  stormy  course;  fever  lasted  three-four  days  in  them.  It 
should  be  noted  that  two  out  of  five  persons  in  this  group  had  had  contact 
with  a  source  of  brucellosis  infection  in  the  past,  and  apparently  were 
in  a  state  of  sensitisation  to  it  and  for  this  reason  showed  a  stormy  re¬ 
action  to  the  inoculation.  A  month  after  inoculation  and  again  after 
three  months  the  group  of  persons  inoculated  subcutaneously  was  again 
given  a  clinical  checkup.  We  did  not  succeed  in  finding  any  manifesta¬ 
tions  of  brucellosis,  and  the  inoculees  presented  no  complaints. 
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j  The  innocuousness  of  the  ’'JMC'  vaccine  strain  for  people  after"! 

’  subcutaneous  injection  he  our  observations  was  also  confirmed  by  the 
absence  of  any  appreciable  abnormalities  in  the  blood.  A  slight  leuko¬ 
cytosis  was  noted  with  a  relative  lymphocytosis.  Id  only  two  inoculees 
did  the  leukocyte  count  reach  12, 000- 1 4, 000.  However,  no  maraed 
change  in  the  differential  count  was  observed  in  them. 

The  erythrocyte  sedimentation  rate,  as  in  the  majority  of  per¬ 
sons  inoculated  percutaneously,  was  normal.  In  three  persons  the  jtd« 
indentation  rate  was  20-22-25  millimeters  in  an  hour.  Acceleration  of 
the  sedimentation  rate  in  some  and  leukocytosis  !n  others  were  appar¬ 
ently  the  result  of  an  influe n sal  infection  and  seasonal  anginas  which 
they  had  suffered  after  the  vaccination. 

Immunological  changes  in  this  group  of  inoculees  were  studied 
twice:  one  month  and  three  months  after  vaccination  by  means  of  the 
Wright  and  Huddleson  testa.  The  agglutination  titers  obtained  in  the 
Wright  test  performed  a  month  after  inoculation  are  shown  in  Table  2. 
As  is  seen  from  the  Table,  one  person  had  a  negative  Wright  test:  in 
the  others  it  was  positive. 


Table  3 

Results  of  Serologic  Examination  Made  a  Month  After  Vaccination  in 
Persons  Vaccinated  with  Brucella  Abortus  104-"M"  by  the  Subcutaneous 

Method 
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1.  No,  of  inoculees  examined;  2.  No.  of  negative  tests;  ),  No.  of 
positive  Wright  tests  with  the  following  titers: 


Thereby,  the  agglutination  titers,  by  and  large,  ranged  from 
1:40  to  1:60.  Tbereiore,  a  month  after  vaccination  in  the  majority  of 
inoculees  an  immunobiological  reorganisation  occurred.  Three 
months  after  vaccination  the  agglutination  test  was  performed  in  14 
,persoo,s.  The  results  obtained  are  showu  in  fable  4. 

L. 
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1.  No.  of  inoculess  examined;  2.  No.  of  negative  Wright  teste;  3.  No. 
of  positive  Wright  tests  in  titers:  4.  No.  of  positive  Huddleson  tests. 


As  is  seen  from  the  Table,  in  three  inoculees  the  Wright  test 
was  negative:  after  a  month  in  one  of  them  it  was  not  checked;  an¬ 
other.  the  results  of  the  examination  were  the  same  after  one  month 
and  after  three  months;  in  a  third,  a  reduction  in  the  agglutination 
titer  occurred  from  1:160  to  negative,  lu  the  other  inoculees  who  were 
checked  the  agglutination  titers  showed  a  tendency  in  the  direction  of  a 
slight  increase  rather  than  a  reduction. 

The  Huddleson  test  in  all  persons  vaccinated  with  the  "M"  strain 
was  positive.  Therefore,  the  immunological  reactions  are  also  evi¬ 
dence  to  the  effect  that  brucellosis  strain  not  only  proved  to 

be  innocuous  for  the  human  body  after  subcutaneous  injection  of 
200,000,000  microbes  but  also  possessed  a  high  degree  of  immunolog¬ 
ical  effectiveness.  The  latter  was  maintained  for  three  months  (the 
observation  period). 

Conclusions 


1 .  A  vaccine  made  of  the  "14"  strain  of  Brucella  abortus  is 
innocuous  for  people  when  used  percutaneously  in  a  quantity  of 
3.000,000.000  microbee  and  eubcutaneously  in  a  quantity  of  200,000,000 
microbes. 

2.  In  those  vaccinated  by  the  percutaneous  method  local  reac¬ 
tions  had  mild  anti  moderate  course*,  and  there  was  no  gsneral  reac- 

,ttca.  la  those  vaccinated  by  the  subcutaneous  method  the  general  and 
[local  reactions  had  a  mors  stormy. courts. 


r  3.  No  considerable  regular  abnormalities  were  found  in  the  | 

blood  of  either  group  of  vaccinated  persons. 

4.  Thkise  doses  of  the  "M"  strain  of  Brucella  abortus  vaccine, 
both  after  subcutaneous  and  percutaneous  inoculation,  bring  about  an 
immunological  reorganization  of  the  organisms  of  people  which  is  de¬ 
tectable  a- month  after  vaccination  and  is  maintained  for  three  months 
in  the  group  of  persons  inoculated  by  the  subcutaneous  method  (the  ob¬ 
servation  period}. 

5.  The  vaccine  made  of  the  "M"  strain  of  Brucella  abortus 
should  find  application  for  vaccination  in  medical  practice  .because  of 
its  immunological  properties. 


S.  L.  Borod'ko 


Experimental  Brucellosis  in  Social  and  Meadow  Voles 


Study  of  the  susceptibility  of  wild  rodents  to  brucellosis  is  of 
great  epidemiological  and  eplzootological  significance.  In  the  liters  - 
tore  there  is  information  about  susceptibility  to  brucellosis  under  natur¬ 
al  and  experimental  conditions  in  wild  brown  rats  /Rattus  norveglcusj 
(1.  A.  Karkadinovskaya,  1936,  193?;  S.  S.  Eoriaov,  A.  I.  Gluzman 
and  N.  Yu.  Kolesnik,  1937;  N.  G.  Kucherova,  1951),  hamsters,  sous- 
liks  (I.  F.  Taran,  1937;  M.  M.  Rementsova,  1956;  I.  F.  Ta ran  and 
others,  1957),  meridional  and  crested  jirds  (£.  F.  Taran,  1957). 

Of  definite  interest  is  the  study  of  susceptibility  to  brucellosis 
in  social  and  meadow  voles  /Microtus  socialis  and  Microtus  arvalis, 
respectively/,  which  not  uncommonly  inhabit  the  grazing  land  of  shoxt- 
homed  and  long -horned  cattle. 

in  the  literature  available  to  us  there  are  scattered  works  on 
the  study  of  infection  and  carriage  of  the  brucellosis  pathogen  by  voles 
under  natural  conditions.  M.  M.  Rementsova  (1956)  isolated  a  culture 
of  brucellas  from  one  meadow  vole.  Studies  of  voles  made  by  I.  F. 
Taran,  S.  K.  Dal'  and  others  (1957)  gave  negative  results.  We  did  not 
find -any  data  in  the  literature  on  the  susceptibility  of  social  or  meadow 
voles  to  brucellosis  infection  of  the  sheep  and  goat  type  under  experi¬ 
mental  conditions.  Nevertheless,  the  study  of  this  problem  is  import¬ 
ant  not  only  from  epidemiological  and  eplzootological  viewpoints  but  is 
also  of  significance  for  clarifying  the  possibility  of  utilization  of  voles 
as  laboratory  animals  along  with  white  mice. 

The  aim  of  the  present  work  was  an  elucidation  of  the  degree  of 
susceptibility  of  voles  to  brucellosis,  the  duration  of  carriage  and  the 
possibility  of  their  excretion  of  brucellas  into  the  environment. 

Simultaneously,  we  studied  brucellosis  infection  of  voles  under 
natural  conditions.  - 

The  social  and  meadow  voles  were  caught  in  places  where 
-farms  on  which  the  situation  was  unfavorable  with  regard  to  brucellos¬ 
is  in  small-  and  long -homed  cattle  were  located. 

Part  of  the  rodents  was  studied  for  carriage  of  brucellosis;  an¬ 
other  part  was  left  for  study  of  susceptibility  of  voles  to  brucellosis  of 
B.  melitensis  type  experimentally. 

In  experiments  on  the  study  of  brucellosis  infection  under  ap¬ 
propriate  conditions  an  investigation  was  made  of  97  social  and  68 
meadow  voles;  thereby,  the  method  of  investigation  was  the  following: 
jan  emulsion  made  of  lymph  nodes,  liver,  and  spleen  of  no  more  than  j 
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1 10  investigated  rodents  was  injected  subcutaneously  into  white  micelrj 
a  quantity  of  0. 5  cc.  In  all,  eight  biological  tests  were  performed 
using  social  voles  and  five  biological  tests  using  meadow  voles. 

Twenty-one  days  after  infection  we  killed  the  biological  test 
animals  and  seeded  their  organs  on  nutrient  media  (liver  agar  to  which 
0. 5  percent  sodium  sulfite  and  liver  bouillon  had  been  added).  The 
cultures  were  kept  in  an  incubator  for  a  month  at  37°  and  were  exam¬ 
ined  every  three-four  days.  We  did  hot  succeed  in  isolating  a  single 
culture  of  brucellas  from  the  biological  test  animals  infected  with  the 
organs  of  either  the  social  or  meadow  voles.  However,  the  compar¬ 
atively  small  number  of  animals  studied  does  not  give  us  the  right  to 
claim  that  there  are  no  voles  infected  with  this  infectious  disease  in 
the  foci  of  brucellosis. 

Along  with  an  irvestigation  of  brucellosii  in  social  and  meadow 
voles  caught  under  natural  conditions  we  performed  a  number  of  experi¬ 
ments  on  artificial  infection  of  them  with  cultures  of  B.  melitensis. 

For  the  infection  the  standard  B.  melitensis  548  strain  was  used  the 
minimum  infective  dose  of  which  is  equal  to  five  microbes  for  white 
mice. 

In  experiments  on  subcutaneous  infection  40  social  and  40  mea¬ 
dow  voles  were  used.  They  had  been  quarantined  21-30  days  before  in¬ 
fection.  During  this  time,  in  16  social  and  12  meadow  voles  an  inves¬ 
tigation  was  made  of  the  blood  by  the  Wright  agglutination  test  with  a 
dilution  of  1:2,  which  gave  a  negative  result. 

In  addition,  a  serologic  examination  of  the  blood  was  made  by 
the  Wright  test  with  negative  results  in  27  social  and  21  meadow  voles 
brought  in  from  the  same  places  but  which  had  not  been  included  in  the 
experiment  of  artificial  infection  because  of  the  fact  that  they  died  after 
blood  was  taken  from  the  heart.  These  voles  were  studied  by  the  biolog¬ 
ical  method.  Thereby,  it  was  impossible  to  isolate  a  brucellosis  cul¬ 
ture  from  them.  All  this  gives  us  the  basis  for  the  belief  that  the  ro¬ 
dents  used  in  the  experiment  were  free  of  brucellosis. 

Social  and  meadow  voles  were  infected  in  groups  of  10  speci¬ 
mens  each  with  an  emulsion  made  of  a  two-day  agar  culture  of  B.  mel¬ 
itensis  548  containing,  respectively,  five,  10,  100  and  1,000  microbes 
by  the  bacterial  optical  standard.  Cultures  of  five  and  10  microbes  on 
plates  containing  liver  agar  gave  a  moderate  growth,  equal  to  10  and 
26  colonies  respectively.  Simultaneously,  white  mice  were  infected 
with  the  same  doses.  Observation  of  the  infected  animals  was  made  for 
21  days.  During  this  time  no  signs  of  disease  were  noted  in  the  rodents. 
Nineteen  days  after  infection  tin  allergic  intradermal  Burnet  test  was 
*  performed,  which  was  read  for  two  days.  In  all  cases  this  reaction 
I  proved  negative. 

L_  Twenty-one  days  after  infection  we  took  blood  from  the  hearts  I 
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inoculated  on  nutrient  media;  the  cultures  were  kept  in  an  incubator 
at  37°  for  20  days,  being  examined  every  two-three  days. 

The  results  of  bacteriological  examination  of  the  social  voles 
are  shown  in  Table  1 . 

From  Table  1  it  is  seen  that  in  all  10  social  voles  a  dissemin¬ 
ated  infection  occurred  even  after  infection  with  five  microbes;  there¬ 
by,  the  highest  number  of  brucellosis  cultures  were  plated  out  from  the 
regional  lymph  nodes  (inguinal,  paraaortic),  liver  and  spleen;  fewer 
cultures  were  obtained  from  the  submaxillary  and  cervical  lymph  nodes, 
blood  and  urine. 

The  fact  that  brucellas  were  excreted  in  the  urine  by  one  vole 
infected  with  five  microbes,  by  four  voles  infected  with  10  microbes, 
by  two  and  one  vole  infected,  respectively,  with  100  and  1.000  microbes 
is  important.  This  is  evidence  to  the  effect  that  in  the  case  of  dissem¬ 
ination  of  the  infectious  process  in  social  voles  brucellas  can  be  ex¬ 
creted  into  the  environment  in  the  urine. 

On  dissection  of  the  social  voles  pathological  changes  were  noted 
in  only  five  out  of  40  infected  with  different  doses;  these  occurred  in 
the  form  of  enlargement  of  inguinal,  paraaortic  and  cervical  nodes.  No 
visible  changes  were  found  in  the  other  organs. 

A  similar  experiment  was  performed  on  white  mice.  In  all  mice 
infected  subcutaneously  with  doses  from  five  to  1,000  microbes  a  dis¬ 
seminated  brucellosis  infection  was  demonstrated,  whereby  two  white 
mice  infected  with  five  and  10  microbes  excreted  brucellas  in  the  urine. 
On  autopsy  of  12  white  mice  infected  with  different  doses,  pathological 
changes  were  found  only  in  individual  lymph  nodes. 

As  has  already  been  pointed  out,  the  blood  of  social  voles  and 
white  mice  was  studied  in  the  Wright  agglutination  test.  The  results  of 
these  studies  are  shown  in  Table  2. 

From  this  Table  it  is  seen  that  of  38  investigated  (blood 

was  not  taken  from  two  voles)  the  Wright  test  was  positive  in  35  ani¬ 
mals.  The  reaction  titers  ranged  from  1:20  to  1:640.  In  all  white 
mice  the  Wright  test  was  negative. 

Therefore,  the  experiment  of  subcutaneous  infection  of  social 
voles  showed  that  they  are  highly  susceptible  to  brucellosis  infection 
of  the  B.  meliteasis  type  and  are  more  sensitive  to  it  than  are  white 
mice. 

The  results  of  experimental  infection  of  meadow  voles  are 
shown  in  Table  3. 

From  Table  3  It  is  i*an  that  all  40  meadow  voles  in  the  experi¬ 
ment  of  subcutaneous  infection  with  B.  melitensis  548  were  found  to 
be  infected.  £ven  a  dose  of  five  n\ierobes  caused  a  disseminated  ' 
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Result*  of  Bacteriological  Examination  of  Social  Voles  Infected  Subcutaneously 
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isolated  from:  5.  Inguinal  lymph  nodes;  6.  Submaxillary  lymph  nodes;  7.  Cervical  lymp* 
nodes;  8.  Paraaortic  lymph  nodes;  9.  Liver;  10;  Spleen;  11.  Blood;  12.  Urine;  13.  No. 
animals  with:  14.  Disseminated  infection;  15.  Regional  infection;  16.  Social  voles;  17.  < 
white  mice. 


[process  in  them.  It  should  be  noted  that  from  two  meadow  voles  in^  [ 

*  ;:‘ected  with  five  microbes,  one  infected  with  100  microbes  and  two  in-' 
fected  with  10,000  microbes  cultures  of  brucellas  were  obtained  from 
the  inoculations  of  urine,  which  is  evidence  of  the  ability  of  these  ro¬ 
dents  also  to  excrete  the  brucellosis  pathogens  into  the  environment 
during  the  period  of  dissemination  of  the  process. 

On  dissection  of  the  animals  an  enlargement  and  hyperemia  of 
the  regional  lymph  nodes  were  noted  in  only  eight  meadow  voles  infect¬ 
ed  with  different  doses,  and  in  one  vole  infected  with  1,000  microbes 
punctate  heiAorrhages  were  noted  in  the  liver.  In  the  other  voles  no 
visible  pathological  changes  were  found;  however,  brucella  cultures 
were  isolated  from  the  organs  of  these  voles,  just  as  in  the  case  of  ex¬ 
amination  of  the  social  voles. 

Simultaneously  with  meadow  voles  12  white  mice  were  infected 
with  the  same  doses.  In'  11  mice  a  disseminated  infectious  process  was 
demonstrated;  in  one  mouse  only  a  regional  infection  was  noted. 

On  autopsy,  in  nine  out  of  12  mice  pathological  changes  were 
found  in  the  form  of  enlargement  of  lymph  nodes;  in  addition,  in  six 
of  them  there  was  a  slight  enlargement  of  the  spleen.  In  the  other  mice 
no  visible  pathological  changes  were  found  in  the  organs. 

.  The  blood  of  meadow  voles  and  white  mice  was  studied  in  the 
Wright  test.  The  results  of  these  examinations  are  shown  in  Table  4. 

From  Table  4  it  is  seen,  that  in  12  out  of  40  meadow  voles  a  neg¬ 
ative  Wright  test  was  obtained;  in  22,  a  positive  test,  whereby  the  re¬ 
action  titer  was  no  greater  than  1:160.  In  six  rodents  blood  was  not  ex¬ 
amined.  All  white  mice  gave  a  negative  agglutination  test  by  the  Wright 
method. 

Therefore,  the  experiment  of  subcutaneous  infection  of  meadow 
voles  with  a  virulent  strain  of  B.  melitensis  indicates  that  these  rodents 
are  susceptible  to  brucellosis  of  the  sheep  and  goat  type. 

We  speak  of  the  greater  sensitivity  of  social  and  meadow  voles 
than  white  mice  on  th*  basis  of  the  fact  that  the  seeding  of  their  organs 
with  brucellas  was  greater  than  that  of  the  organs  of  control  mice. 

The  susceptibility  and  sensitivity  of  meadow  and  social  voles 
were  approximately  the  same.  However,  in  their  serological  activity 
these  two  species  of  animals  were  different.  Thus,  the  Wright  test  was 
negative  in  36  percent  of  the  meadow  voles  and  in  only  eight  percent  of 
the  social  voles. 

In  addition,  the  Wright  test  titers  in  the  meadow  voles  were 
somewhat  lower  (up  to  1:160)  than  in  the  social  voles  (up  to  1:640).  On 
the  whole,  the  results  obtained  indicate  that  both  meadow  and  social 
'  voles  can  be  utilised  as  laboratory  animals  together  with  white  mice. 

After  obtaining  positive  results  in  experiments  of  subcutaneous 
{ infection  of  social  and  meadow  volas  with  a  virulent  culture  of  B.  mol 4 


nrShais  we  decided  to  find  out  the  duration  of  preservation  of  the  patfiBV 
I  gen  of  this  infectious  dise.  sein  the  bodies  of  these  animals.  For  this! 
purpose  15  social  voles  were  infected  with  10  times  the  disseminating 
dose  of  B.  melitensis,  that  is*  with  50  microbes.  Five,  30,  45  and 
66  days  after  infection  we  sacrificed  the  social  voles  in  groups  of 
three  and  made  cultures  on  the  liver  agar  media.  In  addition,  three 
voles  which  died  on  the  32nd,  34th  and  35th  days  after  infection  were 
utilized. 

The  results  of  these  studies  are  shown  in  Table  5. 

As  is  seen  from  Table  5,  the  cultures  of  brucellas  were  isolat¬ 
ed  from  social  voles  sacrificed  or  which  died  from  the  30th  to  the  66th 
day  after  infection.  Thereby,  in  three  voles  killed  after  30  days  and 
those  which  died  on  the  32nd,  34th  and  35th  days  after  infection  and  in 
two  voles  killed  on  the  45th  day  a  disseminated  brucellosis  was  dem¬ 
onstrated. 

In  one  social  vole  45  days  after  infection  and  in  one  social  vole 
66  days  after  infection  brucellas  were  isolated  from  the  regional  lymph 
nodes  only;  in  two  other  social  voles  studied  after  66  days  no  brucella 
cultures  were  isolated.  It  should  be  noted  that  in  one  social  vole  stud¬ 
ied  30  days  after  infection  brucellas  were  isolated  not  only  from  the 
lymph  nodes  and  parenchymatous  organs  but  also  from  the  urine. 

From  this  Table  it  is  seen  that  the  Wright  test,  which  became 
positive  30  days  after  infection  in  two  social  voles,  was  positive  in  all 
voles  investigated  45  days  after  infection  and  in  two  out  of  three  voles 
studied  66  days  after  infection. 

Thereby,  the  agglutination  titers  of  the  Wright  test  gradually  de¬ 
creased  from  1:80  to  1:10.  Therefore,  the  social  voles  infected  with 
B.  melitensis  can  preserve  the  pathogen  for  a  long  time,  up  to  66  days 
(the  observation  period). 

The  susceptibility  of  social  and  meadow  voles  to  brucellosis  of 
the  B.  melitensis  type,  the  ability  of  these  rodents  to  carry  the  patho¬ 
gen  in  their  bodies  for  more  than  two  months  and,  which  is  particularly 
important,  excrete  it  into  the  environment  in  the  urine  suggests  the 
idea  that  these  rode.its  might  under  certain  conditions  be  carriers  and 
reservoirs  and  sources  of  brucellosis  under  natural  conditions. 

The  susceptibility  of  social  and  meadow  voles  to  subcutaneous 
infection  and  their  ability  of  excreting  brucellas  into  the  environment 
in  the  urine  set  before  us  the  problem  of  studying  experimentally  the 
ability  of  these  rodents  to  be  infected  with  brucellosis  after  adminis¬ 
tration  of  the  pathogen  by  mouth,  thereby  making  experimental  infec¬ 
tion  with  brucellosis  more  like  possible  infection  under  natural  condi¬ 
tions. 

Oral  infection  with  brucellosis  was  conducted  in  experiments  on 
{rodents  by  I.  A.  Karkadinovskaya,  N.  G.  Kucher  ova,  I.  F.  Taran  ancj 
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Duration  of  Preservation  of  the  Infectious  Process  in  Social  Voles  Infected  Subcutaneously  with  the 

Sheep  and  Goat  Type  of  Brucellosis 
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I.  A.  Karkadtnovsfcaya  (1937),  infecting  wild  brown  rata  with  ] 
the  «..nw  and  swinn  strains  of  brucella,  concluded  that  the  oral  method’ 
gives  poorer  results  than  the  subcutaneous  method.  At  the  same  time, 
she  proved  the  fact  that  healthy  rats,  eating  infected  ones,  are  there* 
by  infected  with  brucellosis. 

N.  G.  Kucherova  (1957)  showed  that  rats  are  easily  infected 
with  brucellosis  of  the  B.  melitensis  type  when  fed  products  infected 
with  the  corresponding  microbes. 

Meridional  jirds  are  also  susceptible  to  oral  infection;  100  mi¬ 
crobes  of  B.  melitensis  548  produced  a  disseminated  brucellous  proc¬ 
ess  in  these  animals  (I.  F.  Taran,  1957). 

In  our  experiments  use  was  made  of  social  and  meadow  voles 
after  they  had  been  in  quarantine  three  weeks  and  after  a  preliminary 
partial  examination  by  the  Wright  test.  Serologically,  10  social  and 
nine  meadow  voles  were  studied;  they  all  r.howed  a  negative  Wright 
agglutination  test  with  dilution  of  1:2. 

For  the  purpose  of  infecting  the  animals  we  used  an  emulsion 
made  of  a  two-day  agar  culture  of  B.  melitensis  548,  from  vhicb  dilu¬ 
tions  were  prepared  containing  1,000,000,000,  100,000,000,  10  000, 0C0, 
10,000  and  100  microbes  according  to  the  bacterial  optical  standard. 
Control  inoculations  of  10,  100  and  1,000  microbes  on  plates  contain¬ 
ing  liver  agar  gave  a  moderate  growth,  equal,  respectively,  to  30, 

282  and  2,  375  colonies. 

The  infective  doee  was  present  in  0.1  cc  of  emulsion  and  was 
administered  orally  by  means  of  a  micropipet  with  a  rubber  bulb  to 
social,  meadow  voles  and  white  mice.  We  observed  the  infected  ani¬ 
mals  for  21  days.  None  of  them  showed  signs  of  disease;  many  of 
them  gained  weight  in  this  time.  Twenty -one  days  after  reading  the 
Burnet  allergic  test,  which  in  all  experimental  animals  proved  to  be 
negative,  and  after  taking  blood  for  the  purpose  of  examination  by  the 
Wright  agglutination  test,  the  social  and  meadow  voles  and  white  mice 
were  sacrificed,  and  lymph  nodes,  liver,  spleen  as  well  as  blood  and 
urine  were  studied  by  the  methods  described  above. 

The  social  voles  were*  infected  orally  in  groups  of  10  specimens 
each  with  1,  COO,  000,  1.000,  100  and  10  microbe*  of  the  brucellosis 
pathogen  of  the  aheep  and  goat  type. 

The  results  of  the  experiment  are  shown  in  Table  6. 

From  the  Table  II  seen  that  100  microbes  of  B.  melitensis 
548  caused  infection  in  one  out  o*  iO  aocial  voirt:  thereby,  the  patho¬ 
gen  was  isolated  from  the  cervical  lymph  node*,  which  indicates  devel¬ 
oping  regions)  infection.  Disseminated  brucellosis  with  isolation  of  the 
pathogen  m  observed  ir  social  vole*  only  after  tn«  injection  of  a  con¬ 
siderable  number  of  microbe#  (1 , 009  and  1.000.  OGu). 

On  dissection  of  several  f.  vial  votes  pathological  changes  >v«re 
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Table  6 

Results  of  Bacteriological  and  Serological  Examinations  of  Social  Voles  Infected  Orally  with  the 

Sheep  andj  Goat  Type  of  Brucellosis 
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-4.  /same  as  Table  $  5.  No.  of  animals  with:  6.  Inguinal  lymph  nodes;  7.  Cervical  lymph 
odes;  8.  Submaxillary  lymph  nodes;  9-  Paraaortic  lymph  nodes;  10.  Liver;  11.  Spleen;  12. 
,lood;  13.  Urine;  14.  Disseminated  infection;  15.  Regional  infection;  16.  Positive  Wright  test; 
7.  Non-infectcd;  18.  Social  voles;  19-  Control  white  mice;  20.  Million. 


(found  In  the  form  of  a  alight  enlargement  of  cerv?cal,  submaxillary  and] 
'sometimes  paraaortic  lymph  nodes;  no  visible  pathological  changes 
were  found  in  the  internal  organs. 

On  serologic  examination  of  the  blood  we  obtained  positive 
Wright  tests  in  five  social  voles  infected  with  i.  000, 000  microbes; 
therebyt  in  three  voles  the  reaction  titers  were  1:80:  in  one  vole* 

1:160;  in  one  vole,  1:320.  All  the  other  voles  in  this  experiment  gave 
negative  Wright  tests. 

Simultaneously  with  the  social  voles  white  mice  were  infected 
orally  with  the  same  doses  in  the  experiment,  using  groups  of  three  per 


As  is  seen  from  Table  6,  the  dose  of  1,  COG,  000  microbes  caused 
*  the  development  of  regional  brucellosis  is  one  white  mouse  (the  brucellas 
were  isolated  only  from  cultures  of  the  cervical  node);  in  two  white 
mice,  the  development  of  a  disseminated  brucellous  process  In  them 
the  pathogen  was  isolated  from  the  spleen  in  addition  to  die  cervical 
lymph  nodes.  Mice  which  were  given  oral  administrations  of  1,000, 

100  and  10  microbes  were  not  infected  with  brucellosis.  At  autopsy, 
pathological  changes  were  found  in  only  two  out  of  12  mice  in  die  form 
of  enlargement  of  cervical  and  paraaortic  lymph  nodes.  The  ‘Wright  test 
was  negative  in  all  white  mice. 

Comparing  the  results  obtained  in  the  experiment  of  oral  infec¬ 
tion  with  die  brucellosis  pathogen  with  results  obtained  in  the  experi¬ 
ment  of  subcutaneous  infection  we  concluded  that  social  voles,  like 
white  mice,  are  inf^^ed  with  brucellosis,  but  a  dose  which  is  100 
times  greater  than  that  for  subcutaneous  infection  is  needed  for  the  de¬ 
velopment  of  the  disseminated  process  after  oral  infection. 

Meadow  voles  in  groups  a:  six  were  infected  with  10,000,000, 
1,000,300,  1,000,  100  and  10  microbes  of  the  B.  melitensis  pathogen. 
The  results  of  the  experiment  are  presented  in  Table  7. 

From  the  Table  it  is  seen  that  five  out  of  six  meadow  voles  which 
received  10,000,000  microbes  of  B.  melitensis  548  orally  were  infect¬ 
ed,  and  the  infectious  process  was  disseminated  in  them.  With  reduc¬ 
tion  of  the  infective  dose  there  was  a  reduction  in  the  number  of  mead¬ 
ow  voles  with  a  disseminated  infection  and  an  increase  in  the  number 
with  a  regional  infection.  Thus,  of  six  voles  infected  with  1,  G0C,  000 
microbes  brucella  cultures  were  plated  out  of  three  from  the  submax¬ 
illary  lymph  nodes  only.  T||ie  voles  which  had  received  1,000,  100  and 
10  microbes  orally  were  not  infected  with  brucellosis. 

At  autopsy  visible  pathological  changes  were  found  in  two  voles, 
which  had  been  infected  respectively  with  i0  and  1, 000,  000  microbes, 

•  in  the  form  of  a  slight  enlargement  of  the  submaxillary  and  cervical 
.lymph  nodes.  It  should  be  noted  that  in  our  experiments  of  infection 
[of  both  social  and  meadow  voles  visible  pathological  changes  in  the _ 1 
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Table 


1-15.  Same  as  in  Table  I;  16.  Positive  Wright  test;  17.  Non-infected;  18.  Meadow  voles; 
19.  Control  white  mice;  20.  Million  (s). 


(lymph  nodes  and  parenchymatous  organs  were  rarely  encountered.  W} 
'were  not  always  able  to  isolate  the  pathogen  from  the  abnormal  organ*. 
Conversely,  we  frequently  came  across  the  situation  where  brucellas 
were  isolated  from  organs  which  had  no  visible  pathological  changes. 
The  largest  number  of  successful  platings  of  brucella  cultures  in  ex* 
periments  of  oral  infection  were  obtained  from  regional  lymph  nodes 
(submaxillary  and  cervical)  and  from  the  spleen. 

Serologic  examination  gave  the  following  results:  in  two  mead* 
ow  voles  infected  with  10,000,000  microbes  the  Wright  agglutination 
test  was  positive  in  a  dilution  of  1:20;  in  one  vole  of  the  same  group, 
in  a  dilution  of  1:80.  In  the  group  of  voles  infected  with  1, 000,000 
microbes  two  gave  a  reaction  in  a  dilution  of  1:20  and  two,  in  a  dilu¬ 
tion  of  1:40.  In  all  the  other  voles  the  Wright  test  was  negative.  Here, 
it  should  be  noted  that  the  titers  of  the  positive  Wright  test  in  the  mead¬ 
ow  voles  were  two  dilutions  lower  than  the  titers  of  the  similar  test  in 

¥ 

the  social  voles. 

White  mice  infected  in  groups  of  three  simultaneously  with  the 
meadow  voles  and  with  the  same  doses  and  by  the  same  method  were 
infected  with  brucellosis  after  administration  of  1,000,  1,000,000  and 
10  microbes.  Thereby,  in  all  mice  which  received  1,000,000  and 
10,000,000  microbes  and  in  one  mouse  which  received  1,000  microbes 
a  disseminated  infectious  process  occurred;  all  the  other  mice  were 
not  infected  with  brucellosis. 

The  Wright  test  was  also  negative-  in  this  case  in  all  white  mice. 
Therefore,  the  meadow  voles,  like  the  social  voles,  can  be  infected 
orally  with  brucellosis. 

The  results  which  we  obtained  in  the  experiment  of  oral  infec¬ 
tion  of  voles  confirm  other  authors'  data  to  the  effect  that  infection  of 
wild  animals  orally  with  brucellosis  is  possible,but  a  large  dose  of 
the  pathogen  is  necessary  for  it.  In  this  case,  in  both  species  of  ro¬ 
dents  a  disseminated  process  develops  which  in  the  soc  .al  voles  is 
sometimes  associated  with  the  excretion  of  the  pathogen  into  the  en¬ 
vironment  in  the  urine.  Small  doseB  of  the  brucellosis  pathogen  of  the 
B.  melitensis  type  either  cause  the  development  of  regional  infections 
or  are  entirely  inadequate  for  infection  of  the  animals  when  adminis¬ 
tered  orally. 

Because  brucellosis  infection  of  animals  usually  occurs  by 
mouth  under  natural  conditions,  those  in  which  small  doses  of  the  mi¬ 
crobe  cause  a  disseminated  process  associated  with  the  excretion  of 
this  pathogen  into  the  environment  are  primarily  infected  and  repre¬ 
sent  a  danger  to  the  others. 

Those  animals  in  which  brucellosis  infection  and  the  develop- 
.ment  of  the  disseminated  process  occur  only  when  large  quantities  of  f 
(the  pathogen  enter  the  mouth  can  be  infected  and  can  play  a  part  in  the! 


maintenance  of  the  natural  brucellosis  focus  only  under  certain  eondi-j 
tione,  that  is,  in  those  cases  where  contact  of  such  an  animal  occurs  ' 
with  large  doses  of  the  pathogen.  Among  the  latter  animals  are  the 
social  and  meadcw  voles. 


Conclusions 

1.  On  investigation  of  97  social  and  68  meadow  voles  by  the 
biological  method  and  43  social  and  38  meadow  voles  by  the  serologic¬ 
al  method  nro  animals  were  found  infected  with  brucellosis. 

2.  Social  and  meadow  voles  are  highly  susceptible  to  brucellos¬ 
is  infection  with  B.  melitensia  after  subcutaneous  infection  under  ex¬ 
perimental  conditions;  thereby,  they  are  not  only  reservoirs  of  the 
pathogen  (two  months,  the  observation  period)  bat  also  excrete  it  into 
the  environment  in  the  urine  for  21-30  day®. 

3.  Oral  ir.fec.tion  of  social  and  meadow  voles  with  brucellas  of 
the  B.  melitensis  type  occurs  only  when  they  are  given  a  large  quantity 
of  the  pathogen.  Small  doses  of  the  pathogen,  when  given  orally,  bring 
about  the  development  only  of  a  regional  infection  or  are  entirely  inad¬ 
equate  for  producing  brucelLosis  infection. 

4.  Social  and  meadow  voles  can  be  utilized  as  laboratory  ani¬ 
mals  along  with  white  mice. 

t 
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3.  G.  Val'kov,  G.  I.  Mordvinkin,  Ye.  H.  Val’lcova 


Observations  on  the  Maintenance  of  Tularemia  Infeotion 
in  a  Natural  Microfo ?us 

In  the  study  of  a  natural  tularemia  focus  in  the 
northern  part  of  the  Volga-Akhtubinsk  Valley  i.T.  G.  Olsuf’ 
yev,  V.  V.  Kucheruk,  If.  if.  Makarov,  V.  P.  Borodin,  V.  G. 

*  Petrov,  and  Ye.  I.  Selyanin  (1 955)  determined  the  exist¬ 

ence  of  multiple-host  tularemia  miorofoci  in  the  valley, 
further  study  of  the  this  focus  (N.  3.  Yamolova,  £.  G. 

»  Val’kov,  4.  I.  Ilurav’yeva,  P.  a.  Kartushin,  V.  A.  Mikhay¬ 

lova,  195o)  confirmed  the  existence  of  such  tularemia 
micrcfoci  in  it* 

On  the  basis  of  the  observations  presented  and  a 
numoer  of  other  observations  the  conclusion  may  be  reached 
that  tularemia  microfoci  exist  in  which  the  infection  is 
maintained  during  the  interopizootic  periods* 

In  the  past,  in  the  Pallasovskiy  Rayon  of  Stalin¬ 
grad  skay  a  Oblast  and  Ozhanybekskiy  Rayon  of  Zapadno-iCazakh- 
stanskaya  Oblast,  tularemia  epizootics  in  rodents  have  been 
recorded  repeatedly  {raouse-like  rodents  and  sousliks),  as 
have  also  cases  among  people.  Mouse-like  rodents  were  the 
sources  of  the  infectious  disease.  In  1955,  an  epizootic 
among  mouse-like  rodents  was  observed  in  Kaztalovskiy , 
Purmanovskiy,  Dzbanybekskiy ,  Chap<:yevskiy  rayons  of  Zapad- 
no-Kazakhstansicaya  Oblast  and  Altayskiy  and  Novouzenskiy 
rayons  of  Saratovskaya  Oblast.  In  1955,  an  epizootic  was 
again  recorded  in  Dzhangalinskiy ,  Chapayevskiy,  Furmanov- 
skiy  and  Taypakskiy  rayons.  Cultures  of  3.  tularense  were 
isolated  from  the  e  t e p  p e  lemming  [Lagurus  lagurus]  ,  dwari* 
souslik,  water  vole  [Arvicola  terrestris] ,  house  mouse6  wood 
mouse,  crested  and  meridional  jirds,  the  mole  vole  [Sllobius 
talpinus]  and  the  house  cat  as  well  as  from  tioks  of  the 
genera  Jormacentor,  Ahipicephalus  and  dyaloama  (P.  .1.  Auch- 
erov,  L.  T.  Bykov,  /,  A.  Merlin,  M,  -iv.  Kunitsa  and  M.  N. 
Jemyashov,  1957). 

The  territory  occupied  by  Pallasovskiy  and  dzhany- 
bekskiy  rayons  is  part  of  the  so-called  combination  steppe, 

,  characterized  by  nicroterrain  whioh  represents  a  freguent  al¬ 

ternation  of  elevated  and  depressed  elements.  In  the  de¬ 
pressions  heraacoous-notloy  grass  associations  predominate ,* 
on  the  elevations  —  wormwood  associations  are  predominant. 
About  seven  percent  of  the  territory  is  taken  up  by  culti¬ 
vation;  about  25  percent  of  the  area,  by  hay  land,  and  the 
entire  remaining  territory  is  used  fer  cattle  grazing. 

Almost  all  the  grazing  land  is  inhabited  by  dwarf 
ousliks,  with  a  census  whioh  varies,  by  and  large*,  from  six 
0  20  sousliks  per  heotare.  ,  ’  J 
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In  1954-1955  the  set  elements  of  the  social  vole  and 
the  steppe  lemming  were  distinguished  by  a  high  popu¬ 
lation  density  here  (average -40-60;  maxinuun-248  individuals 
per  hectare).  As  the  result  of  the  severe  winter  of  1955“ 

1956  these  species  of  rodents  died  out  almost  completely. 

House  mica  wore  distributed  over  the  entire  terri¬ 
tory;  however,  in  the  main  types  of  areas  (grazing  lands, 
hay  land,  cultivated  land)  their  censuses  did  not  exceed  tv;o 
percent  of  the  trap  catch.  An  increased  census  of  house  mice  * 

•was  recorded  on  bur* yanniki  [territory  cpvored  with  wild, 
bushy  weeds]  (seven  percent),  in  the  orchards  and' planta¬ 
tions  (eight  percent),  along  the  shores  of  the  Torgun  and  , 

Malyy  Uzen*  steppo  rivulets,  Aero,  settlements  of  wood 
tnico,  meadow  and  water  volos  and  of  the  common  hamster 
[Cricetus  cricetus 1  are  encountered.  In  19 57*  there  was  a 
considerable  increase  of  the  census  of  water  volos  and  of 
the  common  hamster  along  the  shores  of  those  rivulets  by 
comparison  with  19.55  and  195&  (along  the  shores  of  the  Tor- 
gun  and  Malyy  Uzon!  rivulets  in  the  spring  of  1957  39  water 
voles  and  2 62  common  hamsters  were  caught  in  traps). 

Almost  everywhere  along  the  sloping  shores  of  tho 
Torgun  and  Mai yy  Usen1  steppe  rivulets  ijeodial  ticks  of  the 
species  Dormacontor  marginatus  and,  considerably  less  often, 
of  the  species  Rhipicophalus  rossicus  are  encountered. 

In  making  a  ae tailed  inspection  of  Pallasovslciv  and 
Czhanybelcsliiy  Rayons,  wo  based  ourselves  on  the  fact  that 
the  entire  territory  occupied  by  those  rayons  is  unsuitable 
for  rooting  of  the  tularemia  inf ection,and  wo  assumed  the 
existence  of  local  tularemia  microfoci.  The  most  probable 
places  for  the  formation  of  such  microfoci  could  be  areas 
related  to  the  small  steppe  rivulets  existing  here  and  in¬ 
habited  by  certain  species  of  rodents  and  tick'.  In  1956, 
our  attention  .  *s  attracted  by  a  small  area  on  the  shore  of 
tho  Malyy  Uzen  rivulet,  which  was  different  from  tho  rest 
of  the  territor  .  fills  area  was  locatod  on  tho  territory’  of 
Ozhanybekskiy  f.  iyon  of  iapadno « Kazakhs t  anskaya  Oblast.  Here, 
the  river  valla-*  t;Ldons  to  500  meters,  and  during  the  spring 
flood  it  is  partially  inundated  wa.*h  water.  Hie  most  ele¬ 
vated  portion  of  this  area  has  been  dauimed  up  and  cut  through 
by  irrigation  channels  (before  1953  there  was  a  plantation  , 

hero).  The  vegetation  on  tho  area  in  which  we  are  interested 
is  quite  heterogeneous.  Along  the  shores  of  the  rivulet 
there  are  dense  bushy  thickets  of  willow  and  sedgo;  on  tho 
unflooded  areas  blackthorn,  honeysuckle,  buckthorn,  wild 
rose  predominate;  on  tho  leas  formed  Chilean  wormwood  and 

The  presence  of  dam  embankment-  and  trenches  densely 
overgrown  with  heterogeneous  vegetation  in  the  area  under  an - 
ialysis  has  created  conditions  for  tho  existence  of  rodents.! 

L -  — 1 
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The  census  of  house  and  wood  laico  here  range  from  1.3  por-f 
cent  to  34.3  percent  of  animals  trapped. 

in  the  examination  made  in  the  autumn  of  1956  on 
areas  of  3*5  hectares  a  count  was  made  of  1J>  common  hamster 
holes.  The  holes  wore  surrounded  by  traps  and  in  two  days 
six  hamsters  were  caught;  in  addition,  two  hamsters  were 
found  dead.  A  different  picture  was  observed  in  the  spring 
of  195?.  On  the  samo  area  as  in  the  former  case  70  holes 
wore  counted,  and  in  two  days  i?  hamsters  wore  caught  and 
poured  over  with  water. 

In  1955~1 95o  on  the  area  under  our  observation  only 
tracks  of  water  voles  ware  noted.  During  this  period,  300 
traps  were  set  and  a  total  of  only  one  water  vole  was  caught. 
During  tho  spring-summer  season  of  1957  on  the  same  area  200 
traps  were  set,  and  16  wator  voles  wore  caught.  Hero,  Ever- 
smann’s  hamster  {possibly  the  Siberian  polecat  is  intondod 
here,  tho  scientific  name  of  which,  is  Hus tela  eversmannil, 
the  meadow  vole,  the  birch  mouse  [Hicista  subcilis] ,  the 
idiite-toothed  shrew  { buncos  ctrusca)  ,  long-eared  hedgehog 
/Brinaceus  auritufiy  and  weasel  are  also  encountered. 

In  this  area  D.  marginatus  ticks  were  found  to  be 
very  abundant  also;  about  3000  of  these  ticks  were  collected 
per  flag.  At  the  same  time,  in  the  spring  of  1957 1  -'02 
specimens  of  D.  inarginatus  ticks  wore  collected  from  19  com¬ 
mon  hamsters  (five  imagoes,  300  nymphs,  and  97  larvae),  as 
well  as  50  specimens  of  ft*  rossicus  ticks,  (six  imagoes  and 
44  nymphs*,  six  specimens  of  H.  schulaoi  ticks  (imagoes) 
and  tiiree  specimens  of  Ixodes  (nymphs).  The  tick  census  on 
each  of  tho  hamsters  was  different  and  ranged  from  one  to 
90  individuals  (average,  24).  All  the  material  obtained 
from  investigation  was  subjected  to  examination*  A  study 
was  made  of  471  rodents  for  tularemia;  of  these  14b  wore 
house  mice;  242,  v;oou  mice;  13,  water  voles;  35*  common  ham¬ 
sters;  and  15  were  other  rodents.  Of  the  Ixodia.'L  ticks  of 
the  species  J.  inarginatus  collected  on  a  flag  from  cattle 
and  from  common  hamsters  a  study  w;,s  made  of  3»22?  specimens 
with  tho  performance-  of  Jo  biological  tests, 

Tn  ;-Iajr  of  1 55 J*  us  the  result  of  bacteriological  ex- 
ar  .nation  of  It4ll  J,  marginatum  ticks  with  the  performance 
0*  30  biological  tests,  four  cultures  of  si.  tulnrense  were 
isolated,  and  in  October  of  the  .,a.\io  year  two  cultures  woro 
isolated  from  two  dead  coaaao*.  hamsters,  it.ro  biological  tests 
on  white  mice  and  guinea  pigs  wore  performed  using  each  dead 
common  hamster.  The  white  mice  and  guinea  pigs  died  seven 
days  after  infect  Lon,  showing  a  pathological  plcturo  char¬ 
acteristic  of  tularemia  on  ciisi-oction.  In  19,57*  an  investi¬ 
gation  was  made  of  1,  •’1.6  s  margiaatus  Licks;  3„-  biological 
costs  worn  perfox'nod  and  five  cultures  of  .i.  tularonse  ir.o- 
.  luted;  the  ticks  were  collected  on  a  flag  in  the  some  urea., 

I  One  culture  01  d.  tulnronso  was  isoluteu  from  nymphs  of  h-J 
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j marginafcus  ticks- which  had  been  collected  f ro»a  coalmen  ham-! 
stars.  All  the  cultures  of  3.  tularenss  isolated  were  typi¬ 
cal  in  their  cultural  and  antigenic  properties  and  possess¬ 
ed  a  high  degree  of  virulence. 

As  is  soon  from  the  Table,  white  mioe  (with  the  ex¬ 
ception  o.  one)  died  of  doses  of  ten  and  one  microbes, and 
part  of  thorn  died  of  a  doso  of  0,1  microbe;  in  those  cases 
where  white  rats  wore  infected  they  diod  from  doses  of 
1,000,000,000  and  100,000,000  microbes  and  part  of  them  died 
of  doses  of  ten  and  one  million  microbes. 

Results  of  a  Check  of  tho  Virulence  of  3.  tularense 
Isolated  from  Common  Hamsters  and  £•  liarginatus  Ticks 
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dote;  *  sign  moans  that  the  animal  died;  the  - 

sign  moans  t’.i  .1  the  animal  survived;  the  figaro  moans  the 
day  on  which  ho  animal  died.  The  cultures  wore  checked  for 
a  month  after  they  wore  isolated,  1,  ho  of  strains;  C. 

From  what  tho  culture  was  isolated;  3.  .hit©  mice;  4,  josu; 
5.  hie robes  [literally,  microbe  cells!;  6,  ,.hlta  rat;.;  7. 
billion;  3.  billion  (s);  Cowmen  hamster;  10.  Tick.;; 

11.  Nymphs;  12.  .Vot  hone. 

Conclusion 5 


In  tho  steppe  region  of  .anndi » o-.Sa anki,*.. tons kuy a 
| Oblast  various  small  ureas  ro  l  »lc.i  >.0  the  (. +;.j»o  vivu  tots 
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stand  out  in  relief.  on  these  areas ,  which  are  richer  i 
(than  the  rest  of  the  steppe)  in  jeget&cion,  many  species 
of  rodents  are  concentrated  (the  water  vole,  common  hamster* 
house  iuouse*  wood  mouse*  and  meadow'  vole)*  as  are  also  ixo- 
dial  ticks  which  play  an  important  part  ir«  maintaining  the 
tularemia  infection. 

2.  In  those  areas  tharu  are  microfoci  of  tularemia 
which  BOlatels  the  infectious  disease  in  the  interepiaootio 
periods,  which  has  been  confirmed  by  the  isolation  of  3« 
tularense  cultures  fror  such  a  raicrofoous,  which  we  found 
in  the  spring  and  autum  of  12.56  and  in  the  spring  of  1957* 
in  the  absence  of  diffuse  tularemia  epizootics  on  the  terri¬ 
tory  of  entire  Dsshanybekskiy  Rayon  during  this  period. 

3«  The  high  census  of  .ixodial  tides  of  the  species 
O.  marginatus  in  the  microfocus  and  the  considerable  per¬ 
centage  of  them  inf60ted  permit  as  to  speak  of  the  fact 
that  ticks  play  the  main  part  in  maintaining  the  tularemia 
infection  from  on©  interepizooftic  period  to  the  nest. 

■4 »  The  Isolation  of  two  b.  tularen***  cultures  from 
two  dead  common  hamsters  indicates  that  the  common  hamster 
plays  an  important  part  in  maintaining  tularemia  in  the 
aaiorofocus. 

5*  The  cultures  of  the  tularemia  pathogen  isolated 
from  nymphs  of  J.  marginatus  ticks  parasitic  on  tlie  common 
hamster  are  evidence  to  the  effect  that  the  infeotious  dis¬ 
ease  can  be  transmitted  by  these  ticks  tc  this  animal. 

6.  food  and  house  nice  living  in  this  area  oan  read¬ 
ily  be  involved  in  an  epizootic,  since  they  are  rodents 
highly  sensitive  to  tularemia  (the  first  group, according  to 
the  Olsuf'yev  and  Dunayova  classification). 
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*  ’■!»  i.  Luri  r:  and  3.  L.  borod' ko 

Rover  in  dome  Regions  of  the  Kalmyk  Autonomous  Republic 

beg inning  \:ith  1931  an  active  study  lias  been  v.ade  of 
...  fevor  on  the  territory  of  the  Jovict  Union.  as  is  ’.’e  1 1 
known,  ;  fever  v.-as  found  for  the  first  tir.e  in  tne  soviet 
Union  in  the  Central  Asiatic  Republics  and  in  the  Crimea 
h»  AalarJn  and  L  a.  ICok choyeva ,  193-0* 

Juoso': nonfciy ,  in  a  short  period  of  tame  a  number  of 
reports  follot'ccl  about  detection  of  this  infectious  disease 
in  almost  all  oblasts  of  the  European  portion  of  the  CJaA. 
in  certain  localities  of  the  country  (the  Con v.ml  Asiatic 
Republics,  ,’ost  Jiberia)  natural  foci  of  this  in* eec ions 
disease  wore  found  (3.  h.  Kulagin,  195-5 }  * 

At  the  present  tiro,  -sore  and  .core  per  regions  of 
distribution  of  .  fc-.'or  arc  bci  ng;  found:  wt avropol ’  si:?  / 
-.raj'  (  >  •  .1.#  uuytsov  a .  .o*  .  ■  roux-c  *  s.caya,  j.  j  a .  *  •  ,  L<rs  1- 

'  .«  ,Z\.  ...urganskiy ,  ...  ..  Kaplinskiy,  ?,  ’y  ~ovs\:i  y  an  I. 

*  ■  *  r  r.i  ■ :  j.  . :  or :  i  j  y  /  ;  b*  ...  .■  a  y  s  f  e  l  a ,  i. «  .  v^ol  d  b  e  r  g , 

0*  I.  Ishchenko.  1937);  da^cstan  (K.  I.  Redorovu  .and  others 
1937';  Chit ins hay a  Oblast  (hoktimirov  and  others #  1937); 


v.  found: 

-tavrop 
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ska 
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1937)  ;  the  bar  das  i  (K«  .'.  Lejokorsidova  and  I.  f .  G-rigor* 
yap,  lppu ;  I.  Kikhias on ,  i.  h.  Koubur;  d.  d.  Javchenko , 
1933);  Yaroslav.Rxaya -Oblast"  (3.  Kulagin  and  covorkors, 
193--:);  JJJ.;  (i-.  I.  ho  so'  utsi-iy  and  h»  ...  Timofeyeva,  193b); 
.Iosco  .'  (b*  1,,  Kalugin  arid  R.  I.  h-bhov a,  193?)  •  Tiicref ore » 
the  opinion  cf  the  first  invest! .pvt or 3,  vho  believed  that 
.  fever  is  found  almost  everywhere,  ..as  boon  confirmed. 

sick  cattle  is  the  source  of  the  infectious  disease 
both  for  other  eat  tie  and  for  people,  as  the  majority  of 
in -r osciga tors  has  pointed  cut.  Thereby,  while  previously 
it  has  b  ievotl  that  the  disc-aso  occurred  asymptomatic^  .y 
in  ani::\  recently  vrerks  have  appeared  repudiating  this 
idea,  ..torility  in  cattle,  abortions,  sirs  of  pneumonia 
of  undetermined  etiology  can  bo  ascribed  to  .  f over. 

The  Kalmyk  Autonomous  Republic  is  a  large  animal 
husbandry  center,  chiefly  for  short-horn od  cattle.  In  con¬ 
nection  Kith  this,  the  main  mass  of  the  population  is  occu¬ 
pied  in  animal  husbandry .  In  addition,  on  the  territorv  of 
Kulmykiya  a  cat  tic-driving  husbandry  is  also  found,  includ¬ 
ing'  those  places  in  which  <  fever  is  found  among  agricul¬ 
tural  animals. 

Yho  presence  ox  a  considerable  percentage  of  barren 
ev.res,  abortions  and  cases  of  pneumonia  of  undetermined  otiol 
ogy  as  moll  as  disease  among  r>eoplo  in  which  the  diagnosis 
has  boon  undeteraunea  or  in  which  a  diagnosis  of  "brucollos i 
j is  given  which  is  not  confirmed  by  the  laboratory  nas  cor-  j 


stituted  the  basis  for  beginning  a  study  of  I  fever  in  Kal.2- 
nykiya . 

For  this  purpose,  collection  and  study  of  sera  of 
cattle  and  people  wore  made  by  naans  of  the  complement - 
fixation  test  using  antigen  from  R.  burned  prepared  in 
the  rickettsial  disease  department  of  the  ISM  A 2£$  SSSR  in. 
Genaleyi  [Institute,  of  Epidemiology  and  Microbiology  of  the 
Academy  of  Medical  Sciences  USSR  imeni  Gam&leyi}, 

Two  sheep-raising  farms  were  studied;  here,  according 
to  the  veterinary  service  data,  the  highest  number  of  abor¬ 
tions  in  the  Republic  had  been  recorded  among  sheep,  as 
well  as  the  highest  number  of  sterile  eves  and  cases  of 
pneumonia  of  undetermined  etiology*  Both  farms  wore  located 
in  the  Sast  of  the  Republic;  the  cattle  in  them  were  on 
local  land  utilisation*  The  routes  of  cattle  drives  from 
other  rayons  and  oblasts  passed  through  these  farms* 

In  all,  71  sera  from  shoep  ware  investigated;  of 
these,  ten  sera  showed  a  positive  complement  fixation  test 
with  the  d  fever  antigen  in  titers  of  1:4-1;  3*  ie  were  un¬ 
able  everywhere  to  determine  the  clinical  picture  of  the 
cases  of  fever  in  sheep  and  its  sequelae,  because  of  the 
absence  of  numbering  of  the  cattle  and  the  absence  of  a 
record  of  the  individual  morbidity,  le  obtained  such  infor¬ 
mation  only  for  two  flocks  in  this  farm,  where  a  study  was 
made  of  the  bloGd  serum  of  nine  sheep  which  had  aborted;  the 
study  was  made  for  4  fever  and  for  brucellosis.  Of  this  num¬ 
ber  of  sheep,  seven  were  found  tc  be  sick  vivh  brucellosis 
(the  fright  agglutination  test  wa s  positive  in  c  citer  of 
1:400)  and  two  had  £  fever  (the  complement  fixation  test 
was  positive  in  a  titer  of  1:4), 

In  the  Gasliunskiy  Jovkhoz  an  investigation  was  made  of 
50  sheep  from  a  single  composite  flock:  of  these  nine  were 
sterile;  four  had  had  pneumonia;  two  had  had  mastitis  of  un¬ 
determined  etiology*  Of  the  nine  sheep  investigated  which 
were  ster_le  a  positive  complement  fixation  test  was  found 
in  two  in  titers  of  1:8  and  1:16;  of  four  animals  which  had 
suffered  from  pneumonia,  a  positive  complement  fixation  test 
was  found  in  ono  shoep  in  a  titer  of  1:3.  In  the  sheep  with 
mastitis  the  tost  was  negative. 

After  we  recorded  the  existence  of  •£  fever  among  sheep 
attention  was  directed  to  the  morbidity  among  people  who  had 
undetermined  clinical  diagnoses,  chiefly  those  who  had  been 
in  contact  with  animals. 

3y  moans  of  questioning  the  population  on  farm  So  4 
of  the  rirovskiy  Sovkhoz  ten  persons  were  found  who  had  in 
the  past  suffered  from  a  disease  similar  to  i  fover  in  its 
clinical  signs*  Of  the  ten  persons  examined,  a  positive  com¬ 
plement  fixation  test  was  found  in  two*  In  one  case,  whore 
the  patient  had  suffered  from  the  disease  nine  months  before, 
the  titer  was  l;12o;  in  another  whore  only  15  days  had  passjsd 


{  after  the  disease*  tho  reaction  tirer  was  1:1b.  I 

'  In  tho  city  of  21ista  an  investigation  was  cade  of 

ton  persons  who  at  various  times  had  suffered  from  a  sick¬ 
ness  suspected  of  being  -i  fever  as  veil  as  of  all  tho  worlc— 
or:?  in  Aagotsherst*  heat  Combine  (4l  persons).  The  result 
of  the  examination  of  51  sera  failed  to  confirm  the  presence 
of  d  fever. 

In  Ciiornoaeacl*  slciy  Rayon,  in  tho  settlement  of  Kom¬ 
somol*  slciy,  four  persons  were  investigated  vho  had  had  a 
disoaso  similar  to  -i  fover;  among  those  a  positive  comple¬ 
ment  fixation  t.ost  was  obtained  in  tvo  housewives:  in  one, 
in  a  titer  of  1:16  (she  had  boon  sick  throe  months  before); 
in  another,  in  a  titer  of  ho-'r  (she  nad  been  sick  four 
months  before).  3otk  'patients  made  personal  use  of  goats, 
from  which  their  infection  possibly  occurred.  ./e  did  not 
examine  the  goats. 

Tho  clinical  picture  in  all  cases  was  expressed  in 
the  same  vay.  The  disease  began  acutely,  without  prodromal 
phenomena.  The  patients  complained  of  fever  (temperature  of 
33.5-40°),  headacho,  rheumatic '  type  pains  over  the  entire 
body,  pains  in  tho  gastrocnemius  and  lumbar  muscles.  The 
duration  of  tho  fobrilo  period  was ,  on  tno  average,  from  six 
tc  ton  davs.  Then  tho  patients  gradually  recovered. 

After  detecting  i  fever  morbidity  among  animals  and 
among  oootoIo  wo  made  a  study  of  ticks  collected  from  cattle 
in.  those  farms  and  from  other  places  as  well  as  from  holes 
and  from  rodents  which  were  on  the  grazing  land  of  these  ani¬ 
mals.  5.  :i.  Kulagin  (195b)  reports  that  the  rickettsial 
disease  was  found  in  52  species  of  ixodial,  argasid,  and  gama- 
sid  ticks  and t hr cubical id  mites. 

Among  Soviet  fauna  there  are  many  representatives  of 
those  species,  among  which  spontaneous  infection  with  l  fover 
has  been  determined  (2.  II*  dhmayeva ,  A.  A.  Pchelicina,  P.  k. 
iii shchenko,  1555;  ?.  gdrodovskiy ,  1955;  V.  A.  Lysukhina,- 
II.  L.  liozharovskaya,  l$55t  and  a  number  of  others). 

fe  made  a  study  of  ticks  by  means  of  infecting  guinea 
pigs  with  an  emulsion  made  of  3 0— 50  specimens,  .after  a  month, 
blood  was  taken  from  the  guinea  pigs  for  the  purpose  of  per¬ 
forming  tho  complement  fixation  test  with  the  Burnet  antigen. 

°In  this  way,  a  total  of  1,313  ticks  wore  investigated. 
These  ticks  belonged  to  the  species*  Hyalomna  plumbovua,  1203; 
Rhinicephalus  schulzoi,  335;  and  Ixodes  laguri  laguri,  230. 

The  complement  fixation  test  of  d  fever  antigen  with 
sera  obtained  from  guinea  pigs  infected  by  the  ticks  showod  a 
negative  result.  ,/c  could  not  establish  spontaneous  infection 
c.f  these  species  of  ticks  with  i  fovor;  however,  this  gives  us 
no  basis  for  denying  its  existence  in  ICaluykiya. 

Tlicroforo,  our  brief  material  on  the  study  of  animals, 
ticks  and  pooplo  for  infocfcioh  with  i  fover  constitute  evi- 
jder.ee  to  the  effect  that  among  the  animals  of  Kalnyliiya  _ ’ 
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4  fever  is  widespread;  this  nay  ho  the  cause  of  i>neur.ionia,| 
sterility  and  abortions  among  oattle. 

4  fever  has  also  been  detected  among  people,  chiefly 
among  those  engaged  in  animal  husbandry*  Frequently,  in 
such  cases  a  clinical  diagnosis  of  brucellosis  ii  made, 
which  is  not  confirmed  by  laboratory  examinations.  Less 
often,  in  suoh  patients  the  disease  proceeds  without  an  es¬ 
tablished  diagnosis.  In  them,  a  fever,  malaise,  pains  in 
the  muscles  and  loss  of  the  ability  to  work  arc  recorded. 

All  this  is  evidence  of  the  fact  that  in  Kalmyk iya 
a  more  detailed  study  of  the  epidemiological  characteris¬ 
tics  of  I  fever  must  be  made. 


Conclusions 

1.  As  the  result  of  an  examination  made  by  moans  of 
tho  complement  fixation  test  using  antigen  from  A.  burneti 
in  three  regions  of  TCalinykiya  cases  of  fever  were  estab¬ 
lished  among  people  and  animals, 

2.  .Among  the  sheep  investigated  which  had  suffered 
from  pneumonia,  which  had  aborted  and  which  were  sterile, 

4  fever  was  demonstrated. 

3.  Cn  investigation  of  2k  cases  of  disease  of  un¬ 
determined  etiology  in  people  4  fever  was  found  in  four. 

k.  The  investigation  of  1,'J9J  specimens  of  ixodial 
ticks  for  4  fever  gave  a  negative  result  in  our  experiments, 

^the  figure  gives  In  the  text  for  the  nunber  of  ticks  teas  1818  afcov«7. 
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